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Section 1 

Introduction and Specifications 


WARNING 

THESE SERVICING INSTRUCTIONS ARE FOR USE BY QUALIFIED PERSONNEL ONLY. TO AVOID 
ELECTRICAL SHOCK, DO NOT PERFORM ANY SERVICING OTHER THAN THAT CONTAINED IN 
THE OPERATOR MANUAL UNLESS YOU ARE QUALIFIED TO DO SO. 


1-1. THE 9010A INSTRUCTION MANUAL SET 

1-2. The Fluke Model 9010A Micro System 
Troubleshooter is documented by a set of three manuals 
and a reference guide, all described below: 

Operator Manual 

Provides instrument description and specifications, 
operating instructions including troubleshooting and 
test techniques, probe useage, execution of 
programs, options and accessories, and routine 
operator maintenance. 

Programming Manual 

Provides description of instrument programming 
capabilities; writing, editing, and execution of 
programs. Little or no experience is required to 
program the 9010A. 

Service Manual 

Provides specifications, theory of operation, 
troubleshooting, repair/maintenance information, 
disassembly procedures, a list of replaceable parts, 
and schematic diagrams. Intended for use by 
qualified service personnel. 

Reference Guide 

Quick-reference operating and programming 
information. 

1-3. In addition, an Interface Pod Manual is provided 
with each interface pod. The pod manual contains the 
following information: 


Interface Pod Manual 

Provides specifications, microprocessor data, status 
and control line identification information, interface 
pod operating characteristics, theory of operation, 
troubleshooting procedures, disassembly 
information, a list of replaceable parts, and 
schematic diagrams. 

1-4. INSTRUMENT DESCRIPTION 

1-5. The 9010A Microsystem troubleshooter is a 

portable service instrument for testing and 

troubleshooting microprocessor-based equipment. The 

9010A provides the following features: 

• Keyboard selection of functions and operating 
modes. 

• 32-character display for presentation of test results, 
operator messages, and prompts. 

• Single-keystroke validation of electrical integrity of 
uP bus. 

• Learn function for mapping UUT (unit under test) 
address space and identifying RAM, ROM, and 
I/O. 

• Comprehensive, functional testing of RAM, ROM, 
and I/O. 

• Nine troubleshooting functions for troubleshooting 
on or off the bus. 
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• On-line programming for development of system 
test and fault isolation programs. 

Consistent prompts and defaults for easy selection 
and specification of operations. 

• Detailed error messages for locating UUT failures. 

• Dual-function stimulus/response probe for 
generating bus-synchronized pulses or gathering 
signatures, counting events, and detecting logic 
levels. 

• Hexadecimal keyboard for data entry. 

• Sixteen 32-bit internal registers for storage and 
manipulation of data. 

• Built-in cassette recorder for nonvolatile storage 
and transfer of test programs and data on 
minicassettes. 

• Optional RS-232 port for remote communication. 


• Optional interface pods for interfacing with most 
off-the-shelf microprocessors. 

• UUT microprocessor emulation for execution of 
UUT program code. 

• Rear-panel scope trigger output synchronized to 
UUT micoprocessor bus events. 

1-6. LIST OF RECOMMENDED TEST 
EQUIPMENT 

1-7. Table 1-1 lists the test equipment required to 
complete the adjustment and troubleshooting procedures 
described in Section 4 of this manual. Equivalent 
equipment, if available, may be used in place of the 
recommended models. 


1-8. SPECIFICATIONS 

1-9. Specifications for the 9010A are listed in Table 1-2. 
The dimensions of the 9010A are shown in Figure 1-1. 


Table 1-1. Required Test Equipment 


INSTRUMENT TYPE 

RECOMMENDED MODEL 

Micro System Troubleshooter 

Fluke 901 OA 

Interface Pod 

Fluke 9000A-Z80 

Digital Multimeter 

Fluke 8020, 0.1% 

Oscilloscope 

Tektronix 485 or equivalent 

Storage Oscilloscope 

Tektronix 7623A W/7A18 plug-in 

Variable Dc Power Supply 

Any 0-1OV Model 


Table 1-2. 901 OA Specifications 


DISPLAY . 

...32 character, 14 segment alphanumeric with decimal points. 

KEYBOARD FUNCTIONS 


Data Entry . 

... 16-Key hexadecimal keyboard (0 through 9, A through F) for entering 
data. 

ENTER/YES . 

... Used for terminating expressions, responding to questions. 

CLEAR/NO . 

... Used for terminating expressions, responding to questions, deleting 
unwanted input. 

Mapping UUT Memory 


LEARN . 

... Locates and identifies RAM, and I/O read-write registers. Computes 
ROM signatures and identifies read/writable I/O bits. 

Viewing UUT Memory 


VIEW RAM, VIEW ROM, VIEW I/O .. 

... Allows viewing or editing of UUT address space information. 
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Table 1-2. 901 OA Specifications (cont) 


Functional Tests 


BUS TEST . Checks electrical integrity of UUT microprocessor bus. 

ROM TEST .Computes ROM signature and compares to specified ROM signature. 

I/O TEST .Checks read-write capability of I/O registers. 

RAM SHORT.Checks read-write capability and decoding of RAM locations. 

RAM LONG .Checks bit pattern sensitive failures using an expanding checker¬ 

board pattern on RAM locations as well as those tests performed by 
RAM short test. 

AUTO TEST . Performs in sequence BUS TEST, ROM TEST, RAM SHORT and 

I/O TEST. 


Troubleshooting Functions 


read . Reads from UUT at an operator-specified address and reports value 

read. 

WRITE.Writes operator-specified data to an operator-specified UUT address. 

RAMP .Writes a binary incrementing pattern to an operator-specified UUT 

address. 

WALK .Writes a rotating operator-specified bit pattern to the data lines at an 

operator-specified UUT address. 

TOGGL DATA .Toggles an operator-specified data bit at a UUT address from one 

binary logic state to the other. 

TOGGL ADDR .Toggles an operator-specified UUT address bit from one binary logic 

state to the other. 

READ STS .Reads and displays the values of the UUT microprocessorstatus lines. 

WRITE CTL .Writes operator-specified values to control lines on the UUT micro¬ 

processor bus. 

TOGGL DATA CTL .Toggles an operator-specified control line from one binary logic 

state to another. 


Mode Controls 


CONT .Continues an interrupted operation (operations are typically inter¬ 

rupted to report errors). 

STOP.Halts current 901 OA operation. 

RPEAT .Repeats the previously performed 901 OA operation once. 

LOOP .Continuously performs the previous operation. 

RUN UUT.Executes UUT program code beginning at an operator-specified 

address. 


Editing 

more .Advances display to next line of information or next program step. 

prior .Scrolls display to previous line of information or prior program step. 

Test Sequencing .Eight functions for entering or executing programs, and creating 

program messages, branches and loops. 

Arithmetic .Eight functions for performing arithmetic on numeric quantities and 

manipulating data in registers. 
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Table 1-2. 9010A Specifications (cont) 


Selecting UUT-Specific Operations 

SETUP . 

Cassette Tape Operations 

READ TAPE . 

WRITE TAPE . 

Probe Controls 

SYNC . 

HIGH and LOW . 

READ PROBE. 

RS-232 Interface Option Control 

AUX l/F. 

CASSETTE TAPE . 

PROBE 

General. 

STIMULUS . 

RESPONSE . 

Stimulus Mode 

STIMULUS PULSE WIDTH 
Address or data-valid sync . 

Free-run . 

STIMULUS PULSE AMPLITUDE 

High. 

Low . 

Response Mode 

INDICATOR THRESHOLD 

Logic High (Red) . 

Logic Low (Green) . 

Logic Tristate . 

INDICATOR THRESHOLD ACCURACY . 

INDICATOR MINIMUM PULSE WIDTH 

Logic High. 

Logic Tristate . 

Logic Low . 

Maximum Safe Input Voltage at Probe Tip . 

Probe Fuse . 


Allows the operator to select specific 901 OA error detection and 
operating features to meet the requirements of a particular UUT. 

Reads information from cassette tape into 901 OA memory. 

Writes information from 901 OA memory onto cassette tape. 

Allows specification of probe synchronization to UUT bus events. 
Control generation of stimuli by the probe. 

Gathers response information at probe tip and displays signature, 
logic state history, and event count. 

Controls transfer of data over RS-232 Interface (if installed). 

Minicassettes store UUT memory map information, setup parameters, 
and program. Minicassette type: Verbatim. 

Single-point stimulus and response probe. 

Pulse high, low, or toggle between high and low. 

Signature computation, logio states detected, event count. 


Equals address-valid or data-valid interval of the interface pod //P. 
2 fjsec nominal. 

>4V at -t-100 mA 
<0.2V at -100 mA 


>2.4V 

<0.8V 

<2.4V and >0.8V 
±0.2V 

>75 ns 
>100 ns 
>75 ns 

-30V dc to +30V dc 

The ground clip used with the probe is protected by a series-con¬ 
nected fuse located adjacent to the probe connector. A blown fuse Is 
sensed by the 901 OA and reported by a message on the display. 
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Table 1-2. 901 OA Specifications (cont) 


9010A OPERATOR-ACCESSIBLE MEMORY 


Tape-Transferable Memory . 

Approximately 12k bytes for storage of UUT memory map informa¬ 
tion, Setup parameters, and programs. Contents may be transferred 
to and from cassette tape or transferred to and from a remote device 
via the RS-232 interface Option. 

Registers . 

Sixteen 32-bit registers. 

GENERAL 


Power Requirements . 

100, 120, 220 or 240V ac ±10% 

50 or 60 Hz ± 5% 

40 Watts maximum 

Size . 

11.7x38.7x31.1cm. (HXWXL) {4.6x15.25x12.25in.) See Figure 1-2. 

Weight. 

5 kg. (11 lb.) 

Environmental 


STORAGE TEMPERATURE 

Without Cassette Tape . 

-40 to ±70“ C (RH <95%) 

With Cassette Tape. 

±4 to 50°C (10% to 90% RH) 

OPERATING TEMPERATURE 


Without Cassette Tape . 

0 to 25°C (RH<95%) 

25 to 40°C (RH <75%) 

40 to 50°C (RH <45%) 

With Cassette Tape. 

10 to 25°C (20% to 80% RH) 

25 to 30°C (20% to 73% RH) 

30 to 35°C (20% to 49% RH) 

35 to 40°C (20% to 32% RH) 


NOTE: All relative humidity (RH) conditions are non-condensing. 
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Section 2 

Shipping and Service information 


2-1. SHiPPiNG INFORMATiON 

2-2. The 9010A is packed and shipped in a foam-packed 
container. When you receive the 9010A, inspect the 
instrument thoroughly for possible shipping damage. 
Special instructions for inspection and claims are 
included with the shipping container. 

2-3. If reshipment is necessary, use the original 
container. If the original container is not available, order 
a new one from John Fluke Mfg. Co., Inc. P.O. Box 
C9090, Everett, WA 98206. Telephone (206) 342-6300 

2-4. SERVICE INFORMATION 

2-5. Each Fluke Model 9010A Micro System 
Troubleshooter is warranted for a period of one year 


upon delivery to the original purchaser. A copy of the 
WARRANTY is located at the front of this manual. 

2-6. Factory authorized calibration and service for each 
Fluke product is available at various worldwide 
locations. Section 7 contains a complete list of these 
service centers. If requested, the customer will be 
provided with an estimate before any work begins on 
instruments that are beyond the warranty period. 

2-7. QUESTIONS/PROBLEMS 

2-8. For additional information, contact your nearest 
Fluke Sales Representatives (see Section 7) or the John 
Fluke Mfg. Co., Inc. at the address or telephone given in 
the Shipping Information. 


2 - 1 / 2-2 



3-1. INTRODUCTION 

3-2. This section presents the theory of operation for the 
9010A on a general block diagram level, followed by more 
detailed block diagram descriptions of each portion of the 
instrument. 

3-3. OVERALL BLOCK DIAGRAM DESCRIPTION 
3-4. Interface Pod Function 

3-5. The main function of the troubleshooter is to 
diagnose problems within any bus-oriented 
microprocessor based equipment. As shown in Figure 3- 
1, the troubleshooter is connected to the unit under test 
(UUT) via its microprocessor socket and a matching 
interface pod. The interface pod is compatible with the 
pin layout, the status/control functions, interrupt 
handling, and timing for the particular microprocessor 
employed by the unit under test. 

3-6. In order to perform tests on a UUT, the 
troubleshooter issues commands and address 
information to the interface pod. Each troubleshooter 
command causes the microprocessor within the pod to 
execute a corresponding routine contained in its ROM. 
The routine, when executed within the interface pod, 
performs the commanded functions, such as a read or a 
write to the UUT at the specified address. 

3-7. In short, the troubleshooter issues a basic 
command, and the interface pod performs the actual 
operation in a manner compatible with the 
microprocessor type employed by the UUT. For a 
complete description of interface pod operation, refer to 
the particular Interface Pod Manual. 

3-8. Troubleshooter Organization 

3-9. The troubleshooter is a microprocessor-based 
system, complete with 16K bytes of RAM and several I/O 
devices, including a magnetic tape unit and an optional 
communications interface. The general block diagram of 
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Section 3 

Theory of Operation 


the instrument, presented in Figure 3-2, shows the 
internal organization of the instrument. The 
microprocessor initiates and controls all troubleshooter 
operations under the direction of firmware contained in 
ROM. The microprocessor views the RAM and ROM as 
memory devices, and views the following as I/O devices: 

• Pod/Probe PIA (peripheral interface adapter) 

• Display/Keyboard Assembly 

• Signature Generator and Event Counter Circuit 

• Magnetic Tape Controller 

• RS-232 Interface (Option -001) 

3-10. The microprocessor, in conjunction with the 
RAM, the ROM, the I/O selector, and the address and 
data buses, service each I/O device as required to: 

• Issue commands and address data to the interface 
pod. 

• Receive read data and status information from the 
interface pod. 

• Receive keyboard data (operator commands) from 
the display/ keyboard assembly. 

• Send display data to the display assembly. 

• Turn the probe pulse circuitry on or off. 

• Receive signatures and/or event counts generated 
by the signature generator and event counter circuit 
from data at the probe tip. 


• Write programs and test data stored in RAM to the 
magnetic tape unit for future use. 
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Figure 3-1. Connection of Troubleshooter to UUT 



















Figure 3-2. General Block Diagram 
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• Read programs and test data from the magnetic 
tape unit to RAM for immediate use. 

• Send address space information, setup information, 
any or all programs, program numbers, or all 
information contained in tape-transferable memory 
to some remote device via the RS-232 interface. 

• Receive data from a remote 9010A or computer via 
the RS-232 interface. 

3-11. Immediate Mode Operation 

3-12. When operating the troubleshooter in the 
immediate mode, the microprocessor routinely addresses 
(by means of the I/O selector) the Display/Keyboard 
Assembly for keyboard commands initiated by the 
operator. When the operator presses a key, the 
Display/Keyboard Assembly generates an 8-bit byte of 
keyboard data which corresponds to the key pressed. 
When addressed by the microprocessor, the 
Display/Keyboard Assembly places the byte of keyboard 
data on the data bus. The microprocessor reads the 
keyboard data and determines the key pressed. The 
microprocessor then takes appropriate action.by sending 
a corresponding message to the Display/Keyboard 
Assemblies and prepares to receive subsequent keyboard 
data from the same. 

For example, when the operator presses the 
READ key, and the microprocessor routinely addresses 
the Display/Keyboard Assembly, the Display/Keyboard 
assembly places the 8-bit data byte corresponding to the 
READ key on the data bus. The microprocessor reads the 
8-bit byte and determines that the READ key is pressed: it 
then sends the message READ @ _ to the display, 
prompting the operator for address information. 

3-14. As the operator enters the read address, the 
microprocessor reads each byte of address data at the 
Display/Keyboard Assembly. The microprocessor then 
assembles the read address by writing each byte to a 
designated portion of RAM. When the operator 
completes the entry of the read address and presses the 
ENTER key, the microprocessor assumes completion of 
address entry. The microprocessor then addresses the 
pod/probe PIA and issues a read command to the pod, 
using the address assembled from the operator entry. The 
pod accepts the read command and address data then 
performs the actual read operation with the UUT. 

3-15. Shortly after issuing the read command to the pod 
via the pod/probe PIA, the microprocessor routinely 
addresses the pod/probe PIA for the response data (the 
data read at the UUT location specified in the read 
0 land). As the pod sends each byte of data, read from 
tht, UUT, to the pod/probe PIA, the microprocessor 
reads each byte and writes it to a designated portion of 
RAM. When the microprocessor completes the reading 


of UUT data and writing to RAM, it addresses the 
Display/Keyboard Assembly and writes the data for 
display. 

3-16. The preceding example illustrates general 
operation of the troubleshooter in the immediate mode. 
Most operations in the immediate mode are performed in 
a manner similar to that described for a typical read 
operation. As the operator presses specific keys in order 
to select specific functions, the microprocessor performs 
corresponding tasks in order to complete the functions. 

3-17. Programming Mode Operation 

3-18. Operation of the troubleshooter in the 
programming mode is similar to that described for the 
immediate mode in that the operator presses specific 
function keys and enters data when prompted by the 
microprocessor display. Similarity of operation 
continues up to the point of pressing the ENTER key. 
When the operator presses the ENTER key to terminate 
entry of a command, the microprocessor stores the 
command in RAM as a step of a program instead of 
immediately issuing it to the interface pod. Execution of 
the stored step takes place when the program in which it 
resides is executed. 

3-19. Executing Mode Operation 

3-20. Operation of the troubleshooter in the executing 
mode is similar to that described for the immediate mode 
except for the lack of keyboard function. In the executing 
mode, the microprocessor obtains commands and data 
previously stored in RAM as part of a program (during 
operation in the programming mode) instead of reading 
commands and data from entries made at the keyboard. 
The microprocessor executes each command stored in 
RAM as a step of a stored program. 

3-21. Probe Logic Function 

3-22. The operator selects the mode of probe operation 
by pressing the appropriate keyboard keys (READ 
PROBE, HIGH, LOW, or SYNC). The microprocessor 
reads the key closures at the output of the 
display/ keyboard assembly via the data bus in a manner 
similar to that described in Immediate Mode Operation. 
In response to the user selecting a probe function at the 
keyboard, the microprocessor addresses the appropriate 
port of the pod/probe PIA and writes the corresponding 
probe command to the probe logic. The probe logic 
decodes the probe command and causes the probe to 
produce high and/or low pulses, either synchronized or 
unsynchronized with pod operation. 

3-23. In addition to generating pulses, the probe logic 
also receives input signals from the probe. It determines 
whether or not the voltages at the probe tip fall within 
certain valid limits (refer to the specifications for voltage 
detection threshold) and lights the probe lamps 
accordingly. 
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3-24. A data byte which indicates the logic level at the 
probe tip, or any invalid voltage condition, is sent by the 
probe logic to the appropriate port of the pod/probe PI A. 
The microprocessor reads the data byte applied to the 
pod / probe PI A port, after execution of a READ PROBE 
command, and determines the logic state at the probe tip 
(high, low, or invalid). The microprocessor then writes 
the appropriate message to the display/keyboard 
assembly for display to the operator. 

3-25. Signature Generator/Event Counter 
Function 

3-26. The signature generator receives the signal data 
read by the probe and, in conjunction with the SYNC 
pulse from the pod, applies these signals to the data and 
clock inputs of the signature shift register. As a result, the 
shift register generates a signature unique to the incoming 
probe signal. The event counter maintains a running total 
of high-to-invalid transitions (events) read by the probe. 

3-27. Pressing the READ PROBE key causes the 
microprocessor to address (by means of the I/O selector) 
the signature generator and event counter circuit and 
reads their contents. The microprocessor then writes the 
current contents to a designated portion of RAM (register 
0). With the signature and event count stored in RAM, 
the microprocessor resets the signature generator and 
event counter circuit permitting the next read probe 
operation to accumulate and yield new probe data. If the 
read probe operation was performed in the immediate 
mode, the microprocessor also sends new probe-tip state 
data, probe signature, and event count data to the 
Keyboard/Display Assembly for display to the operator. 

3-28. Magnetic Tape Controller Function 

3-29. The Magnetic Tape Controller controls the 
magnetic tape unit in response to commands from the 
microprocessor. The Magnetic Tape Controller contains 
a peripheral microcomputer which, under internal 
software control, performs the following functions: 

• Reads to or writes from the tape. 

• Controls tape direction and speed. 

• Rewinds tape. 

• Positions tape at load point. 

• Formats write words. 

• Decodes read words. 

• Detects end of tape. 

• Detects cassette present/not present. 

• Detects write-protected cassette. 


• Detects synchronization errors. 

• Reports magnetic tape controller status to the main 
microprocessor. 

3-30. RS-232 Interface Function (Option -001) 

3-31. The RS-232 Interface provides an El A RS-232-C 
compatible bidirectional interface to the troubleshooter 
with selectable baud rates of 110, 150, 300, 600, 1200, 
4800, and 9600. The interface is isolated from the 
troubleshooter and meets all RS-232 requirements for 
bidirectional movement of serial data. The RS-232 
Interface provides communications to and from other 
9000 series troubleshooters or other RS-232 compatible 
devices. Refer to Section 6 for the description of the RS- 
232 Interface. 

3-32. DETAILED BLOCK DIAGRAM 
DESCRIPTION 
3-33. Introduction 

3-34. The following paragraphs describe operation of 
the troubleshooter at a detailed block diagram level. Each 
description includes a block diagram which can be related 
to the schematic diagrams contained in Section 8. 

NOTE 

Memory and IjO devices are controlled by 
addresses and, in some cases, by data. Table 4- 
13 lists controlling addresses and data. 

3-35. Control Section 

3-36. The control section of the troubleshooter, shown 
in block diagram Figure 3-3, contains the clock, the 
microprocessor, RAM, ROM, RFSH/RAM control, 
memory page selector, RAM address 2:1 multiplexer, 
power-on reset circuit and watchdog timer, and an I/O 
selector. The control section operates as a small computer 
system to initiate and control, by means of software 
contained in ROM, all troubleshooter and interface pod 
functions. 

3-37. CLOCK CIRCUIT 

3-38. The clock circuit, made up of Gl, U34 and U30, 
provides timing control for the troubleshooter. The clock 
circuit contains a 6.5 MHz oscillator, the output of which 
is divided by two to produce a 3.25 MHz output. The 3.25 
MHz is buffered and fed to the microprocessor, the 
RFSH/RAM control circuit, and flip-flop U32. (Flip- 
flop U32 produces a clock pulse to drive the pod/probe 
PI A each time an I/O operation takes place. Refer also to 
the pod/probe PIA description.) 

3-39. MEMORY PAGE SELECTOR 
3-40. When enabled by the logic signal RFSH*MREQ 
the memory page selector, U62, produces an enable signal 
to an addressed memory device while inhibiting all other 
memories. The memory page selector, a ROM, decodes 
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address lines A13, A14, and A15 to produce 
corresponding outputs and enable the memory devices in 
8K byte pages. (See Table 4-13). In addition to enabling 
.OM devices located on the Main PCB Assembly, the 
memory page selector enables devices located on the 
Piggy-Back ROM Assembly when addressed by the 
microprocessor. 

3-41. Address bus lines AO - A13 connect to all memory 
devices. As a result, all memory devices receive the same 
address information. However, only the device enabled 
by the output of the memory page selector outputs data 
onto the data bus, DO - D7. (The memory page selector 
also produces a valid RAM address, VRA, signal to the 
RFSH/RAM control circuit when the microprocessor 
addresses page 6 or 7, COOO-FFFF, of memory.) 

3-42. REFRESH/RAM CONTROL CIRCUIT 
3-43. The function of the RFSH/RAM control circuit 
is to furnish the control signals required for proper 
operation of the dynamic RAM, U9 - U16. In addition to 
the clock signal, the RFSH/RAM control circuit, made 
up of U26, U2 8 and U29, also receives the RFSH (refresh) 
and MREQ (memory request) signals from the 
microprocessor. 

3-44. The control signals required by the RAM allow 
the application of two different addresses (row and 
column) at the same RAM inputs, but at different times, 
'he RAM (addresses COOO through FFFF) requires a 
.ow address followed by a column address in order to 
perform a read or write at a specific address. Before the 
micro processor initiates a read or write operation, the 
RAS (row address strobe) and CAS (column address 
strobe) lines to the RAM are high, and the RE (row 
enable) line to the 2:1 multiplexer, U23 and U24, is low. 

3-45. When the microprocessor initiates a RAM read or 
write operation, the memory page selector, U62, accepts 
the RAM address placed on lines A13, A14, and A15 and 
produces a memory page 6 or page 7 output. The page 6 or 
7 outputs produce the VRA (valid RAM address) signal 
which enables the RFS H/RAM control circuit to 
produce a low-going RAS signal. The RAS signal causes 
the RAM to accept the output (AO’ - A6’) of the 2:1 
multiplexer as the row address. Figure 3-4 shows the 
relationship of microprocessor signals used during RAM 
operations. 

3-46. The 2:1 multiplexer accepts address lines AO - A13 
and selects either AO - A6 or A7 - A13 for connection to 
the address inputs of the RAM, depending upon the state 
of the RE signal. A low RE signal causes the 2:1 
multiplexer to connect address bus lines AO - A6 to the 
RAM. A high RE signal causes the 2:1 multiplexer to 
connect address bus lines A7- A13 to the RAM. With the 
.E signal initially low, address bus lines AO - A6, which 
contain the RAM row address, are connected to the 
address inputs of the RAM at the time of the RAS signal. 


3-47. One-half a clock cycle after a RAS pulse, the 
RFSH/RAM control circuit produces a high RE signal. 
The high RE signal causes the 2:1 multiplexer to connect 
address bus lines A7 - A13, which contain the RAM 
column address, to the address inputs of the RAM. One- 
half cycle after the RE signal goes high, the low-going 
CAS signal causes the RAM to accept the multiplexer 
output (AO - A6) as the column address. 

3-48. During the refresh portion of the microprocessor 
fetch cycle, the microprocessor applies a refresh address 
to the lowest seven address lines. These address lines are 
in-turn applied to the RAM devices via 2:1 multiplexer 
since the RE signal is low during the refresh cycle. The 
microprocessor changes this address each fetch cycle until 
all 128 rows are addressed and then repeats the cycle. 
During refresh, the R FSH/RAM control circuit 
produces only the RAS and RE signals , with the CAS 
signal inhibited as a result of the RFSH signal from the 
microprocessor. 

3-49. I/O SELECTOR 

3-50. Several portions of the troubleshooter are viewed 
by the microprocessor as I/O devices, and are addressed 
and serviced accordingly. Portions of the troubleshooter 
which appear as I/O devices are: 

• Display/ Keyboard Assembly 

• Pod/Probe PIA 

• Signature Generator and Event Counter 

• Magnetic Tape Unit 

• RS-232 Interface (Option -001) 

3-51. As indicated in the lower portion of Figure 3-3, 
each I/O device connects to the data bus (DO - D7), 
address line AO, and also to the Reset line. In addition, 
each I/O device receives an enable signal from the I/O 
selector, U25, except the signature generator and event 
counter circuit which may receive any one of four enable 
signals. (Refer to Table 4-13 for specific I/O addresses.) 

3-52. The I/O selector is a 3-to-8 line decoder which 
accepts ad dress bus lines A5, A6, and A7 when enabled by 
the low lOREQ (I/O request) output of the 
microprocessor. Whenever the microprocessor performs 
an I/O operation, it pla ces the d evice address on the 
address bus and pulls the lOREQ output low. The I/O 
selector produces an output to select the addressed I/O 
device, while selected, the I/O device can receive and/or 
send data over the data bus as directed by the 
micropr ocessor. Each I/O device also receives the 
RESET signal from the power-on reset circuit and 
watchdog timer. 
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Figure 3-3. Control Section 
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3-53. POWER-ON RESET CIRCUIT 
3-54. The power-on reset circuit controls the resetting 
(initializing) of the microprocessor and each I/O device 
when power is applied to the troubleshooter. The power- 
on reset circuit consists of a one-shot which, upon the 
applicat ion of instru ment po wer, generates a RESET and 
RESET signal. The RESET signal is fed to the RESET 
input of the microprocessor, while the RESET signal is 
fed via U26 to each I/O device. 

3-55. WATCHDOG TIMER 

3-56. The function of the watchdog timer is to detect 
any abnormal operation of the troubleshooter and, if 
abnormal operation occurs, interrupt the microprocessor 
and reset each I/O device. The watchdog timer, a re- 
triggerable one-shot, receives the 1/04 output from the 
'' O selector to the Display / Keyboard Assembly. As long 
the troubleshooter is operating normally, addressing of 
the Display/Keyboard Assembly takes place at a 
frequency sufficient to keep the watchdog timer in the 
triggered state. 


3-57. However, if a problem develops which prevents 
normal troubleshooter operation, addressing of the 
Display/ Keyboard Assembly, and consequently the 1/04 
signal, will typically cease or become infrequent. As a 
result of the missing 1/04 signals, the watchdog timer 
times out before being retriggered, to produce a RESET 
signal to each I/O device (via U26), and an NMI (non¬ 
maskable interrupt) signal to interrupt the 
microprocessor. When interrupted, the microprocessor 
initiates a self test sequence to verify operation and writes 
the appropriate message to the Display/Keyboard 
Assembly. 

3-58. DItplay/Keyboard Assembly 

3-59. The Display/Keyboard Assembly operates as a 
complete subsystem of the control section to: 

• Receive display data from the control section. 

• Decode ASCII characters into 14-segment 
character codes. 
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• Continually refresh the troubleshooter display 
including annunciators. 

• Monitor the keyboard for switch closures. 

• Translate key closures into appropriate ASCII 
codes. 

• Place keyboard data on the data bus. 

3-60. The microprocessor in the control section 
transmits display data to this subsystem as necessary to 
create the appropriate troubleshooter messages, and 
frequently polls for keyboard data. As shown in Figure 3- 
5, the main elements of the Display/Keyboard Assembly 
include: 

• An 8-bit peripheral microcomputer, U1 

• A 32-character display, V1 

• A 32-bit character shift register, U3 - U6 

• Segment shift registers, U13 and U14 

• Segment drivers, Ull and U12 

• A keyboard, A3 

• An 8-bit row shift register, U2 

• A set of annunciator latches, U15 

• A set of annunciators, DSl - DS5 

• Filament drive circuit, U16, U17, Q1 and Q2 

3-61. The troubleshooter display is a 14-segment, 32- 
character, vacuum flourescent display having 14 
commonly-connected segment and one decimal point 
enable lines and 32 individual character select lines. To 
display a particular digit, letter, or symbol at a particular 
position on the 32-character display, the segment lines 
corresponding to the desired digit, letter or symbol are 
enabled and the desired display character selected. The 
individual characters of the display are sequentially 
selected by the outputs of a 32-bit shift register, referred to 
as the character shift register. The character shift register 
is driven by the peripheral microcomputer, which writes 
first to both the data input and clock input, and then 31 
times to the clock input only, all via its output port. The 
32 writes to the character shift register cause one bit to 
shift completely through the register, sequentially 
selecting each character position of the display. 

3-62. Between each of the 32 writes to the character shift 
register, the peripheral microcomputer writes the segment 
and decimal point data (to the segment shift register) 
which is to be displayed at the next character position of 
the display. Once the segment shift register is loaded, the 


peripheral microcomputer writes an Output Enable 
signal to gate the segment data to the display segments. 

3-63. The peripheral microcomputer refreshes the 
display at a 61.5 Hz rate while also controlling the 
annunciators (MORE, LOOPING, STOPPED, 
PROGMING, and EXECUTING) and polling the 
keyboard for operator commands. The peripheral 
microcomputer selectively turns each of the five 
annunciators on by writing a low to the corresponding 
input of annunciator latches, U15. The control section 
microprocessor provides the data which determines the 
particular latches written to, while the peripheral 
microcomputer U1 controls the flashing of the 
annuciators by writing and clocking high and low inputs 
to the latches. 

3-64. The peripheral microcomputer receives keyboard 
commands by routinely polling its input port. The input 
port is connected to the columns of the 8-by-8 keyboard 
matrix. The rows of the keyboard matrix are connected to 
the outputs of the row shift register, U2. The row shift 
register is clocked by the same peripheral microcomputer 
output used to clock the character shift register. The row 
shift register receives a single bit of data at its input each 
time the character shift register selects character position 
9 of the display. The result of this activity is that the 
keyboard rows are sequentially enabled once each time 
the character shift register cycles through the 32 display 
character position. 

3-65. Whenever a particular row is enabled and a 
keyboard key is pressed, the column corresponding to 
that key produces an input to the input port of the 
peripheral microcomputer. Since the peripheral 
microcomputer controls which row is enabled and 
receives the column information directly from the 
keyboard, it determines the key pressed and places a 
corresponding byte of keyboard data on the data bus. The 
control section microprocessor routinely polls the 
peripheral microcomputer for keyboard data and, from 
such data, determines the key pressed at the keyboard. 

3-66. The display assembly also contains a filament 
drive circuit consisting of a set-reset flip-flop and drive 
transistors. The filament drive circuit alternates the 
polarity of the display VI filament each time display 
characters 1 and 17 are selected by the character shift 
register. As a result, the polarity of the filament alternates 
twice per display refresh, to provide an average of six 
volts to the filament with no gradient across the tube. This 
is necessary to prevent a varing light output intensity over 
the length of the tube. 

NOTE 

Refer to Table 4-13 for a list of display 
assembly protocol (address and command 
data). 
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3-67. Pod/Probe PIA 

3-68. The pod/ probe PIA (peripheral interface adapter) 
provides interface of the probe logic to the control 
section, and also of the interface pod to the control 
section. As shown in Figure 3-6, the PIA connects to the 
control section by means of the data bus and part of the 
address bus. The PIA also receives c ontrol sig nals from 
the RD line of the microprocessor, the lOREQ line of the 
microprocessor, and the I/O selector (via flip-flop U34). 

3-69. The two I/O ports of the PI A are connected to the 
probe logic and to the interface pod. Each port is 
bidirectional and separately addressable by means of 
address lines AO and Al. To command the probe logic, 
the microprocessor first addresses and writes to the I/O 
port A control register. (This is necessary in order to 
address either the I/O port A data direction register or 
I/O port A data buffer within the 6520 PIA, since both 
have the same address.) The microprocessor then writes 
to the I/O port A data direction register to set lines PAS, 
PA6, and PA7 as outputs. The microprocessor again 
addresses the I/O port A control register (this time to 
permit addressing of the I/O port A data buffer), 
followed by a write to the 1/ O port A data buffer to place 
data on lines PAS, PA6, and PA7 as required to control 
the probe logic. Refer to Table 4-13 for addresses and 
write data which perform pod/probe PIA functions. 

3-70. To receive data from the probe logic, the 
microprocessor addresses and writes to the I/O port A 
control register (to permit addressing the I/O port A data 
direction register). A subsequent write to the I/O port A 
data direction register sets lines PAS, PA6, and PA7 as 
inputs. The microprocessor again addresses the I/O port 
A control register (to permit addressing the I/O port A 
data buffer) followed by a read to the I/O port A data 
buffer to receive the data placed on lines PAS, PA6, and 
PA7 by the probe logic. 

NOTE 

The function of the PAS, PA6, and PA7 lines 
is described in the subsequent probe logic 
description. 

3-71. Pod Communication 

3-72. The control section communicates with the 
interface pod by sending commands, and receiving data in 
response to the commands. The transmission of 
commands and reception of data is mediated by two 
handshake lines labeled MAINSTAT and PODSTAT. 

3-73. To command the interface pod, the 
microprocessor first addresses and writes to the I/O port 
A control and data direction registers to set line PAO 
(MAINSTAT) as an output. The microprocessor then 
addresses and writes to the I/O port A control register 
and data bu ffer to set line PAO low and create the 
MAINSTAT signal. The interface pod responds to the 


MAINSTAT signal by developing the PODSTAT output 
signal. The microprocessor, after writing the 
MAINSTAT signal, again writes to the I/O port A 
control and data direction registers to set the PA 1 line as 
an input. With the PAl line set as an input, the 
microprocessor writes to the 1/ O port A control register 
and then rea ds at the port A data buffer. When the 
PODSTAT signal appears (PAl goes low), the 
microprocessor proceeds to write data to the interface 
pod using the control register, data direction register, and 
the data buff er o f I/O port B . Refer to Figure 3-7 for 
MAINSTAT and PODSTAT signal details, and to Table 
4-13 for a list of pod/probe PIA addresses and 
commands. 

3-74. During PIA operation, the PI A R/ W line controls 
data direction from the microprocessor, the data bus 
provides or receives the data, and lines AO and Al select 
control register or data direction register/data buffer of 
I/O ports A and B. The previously described control 
section provides clock pulses via U32, and the PIA is chip 
selected by the I/O selector, with some delay provided by 
flip-flop U34. 

3-75. Probe Logic 

3-76. The probe logic, shown in the block diagram 
Figure 3-8, provides the following functions: 

• Receiving and interpreting logic pulses from the 
probe tip and reporting their condition to the 
microprocessor. 

• Lighting the probe lamps in accordance with the 
logic signals appearing at the probe tip. 

• Providing probe tip signals to the signature 
generator and event counter circuit. 

• Providing high and/or low logic signals to the 
probe tip as directed by the microprocessor. 

• Generating a differentiated pod Sync pulse for 
application to an oscilloscope as an external trigger 
signal. 

3-77. RECEIVING PROBE TIP SIGNALS 
3-78. High, low, and invalid signals applied to the probe 
tip are fed to an input of the probe logic as indicated in 
Figure 3-8. A network made up of R25, R26, C51 and C52 
provides probe compensation, while Q1 provides high 
input and low output impedances. A pair of level 
detectors, one to detect logic high levels (U36/ U41), and 
one to detect logic low levels (U49/U41), receive the 
incoming signals from the probe tip. The high level 
detector produces a output for the duration of logic high 
signals (>+2.4 volts), while the low level detector 
produces a output for the duration of logic low signals 
(<+0.8 volts). During signals of invalid levels (+0.8 to 2.4 
volts), neither level detector produces an output. 
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3-79. SYNCHRONIZED/FREE-RUNNING 
OPERATION 

^-80. The sync select flip-flops, U37, and 2:1 
multiplexer, U38, permit selection of synchronized or 
free-running probe operation. Synchronized operation 
allows the troubleshooter to detect only probe levels 
which exist at the time the interface pod terminates the 
SYNC signal (refer to the interface pod manual for Sync 
signal details). Free-running operation allows the 
troubleshooter to detect probe levels asynchronously 
with respect to pod operations. 

3-81. Signals from the high and low level detectors are 
fed both through and around the sync select flip-flops to 
two sets of multiplexer, U38, inputs. The signals from the 
high level detector are also fed as SIG Data (signature 
data) over to the signature generator data input and event 
counter clock input. One set of multiplexer inputs 
receives the levels latched into the sync flip-flops at the 
termination of the interface pod SYNC signal. This set of 
multiplexer inputs is used during operation in the 
synchronized mode of probe operation. 

3-82. The other set of multiplexer inputs receives signals 
produced by the high and low level detectors, and 
corresponds to the free-running mode of probe operation. 
Selection of either multiplexer input for connection to its 
■'utput is made by the Sync Control signal fed from the 
jput control latch, U45. The input control latch receives 
a synchronize or free-running command from the 
microprocessor via the pod/probe PIA and line PA7. 

3-83. PROBE LAMP CONTROL 
3-84. The probe contains two lights, one green and one 
red, which are driven by Q5 and Q4 in conjunction with 
U44 and pulse stretchers (one-shots), U42. The pulse 
stretchers have a 200 millisecond duration and provide a 
means of making probe pulses of short duration visible on 
the probe indicator lights. Probe pulses of longer than 200 
millisecond duration are fed around the one-shots and 
override their outputs. This arrangement allows pulses of 
short duration to be visible on the indicator lights for 200 
milliseconds, and also allows pulses longer than 200 
milliseconds to be visible for their entire duration. When 
the probe receives a logic high level, the red light glows, 
and when the probe receives a logic low level, the green 
light glows. 

3-85. Signals, which are neither valid logic high nor 
valid logic low, cause the probe lights to go off. When an 
invalid level appears at the probe, neither the high level 
detector U36/U41 nor the low level detector U49/U41 
orovide an output. As a result, the outputs of the 2:1 
lultiplexer are both low. Gate U40 detects the lack of 
multiplexer outputs and produces a high output to the 
light inhibit circuit, U39/U43, via the integrator formed 


by R37 and C65. The integrator prevents the light inhibit 
circuit from responding to invalid signals having a 
duration of approximately 100 nanoseconds or less. Since 
a normal TTL edge can spend up to about 10 
nanoseconds in the invalid region, the transistions will 
not cause the lights to flash. 

3-86. The light inhibit circuit consists of two one-shots, 
each triggered at the occurence of an invalid signal, the 
first having a duration equal to one-half (100 
milliseconds) that of the second (200 milliseconds). The 
output of the second one-shot inhibits the input to the 
first so that an invalid signal triggers the first one-shot 
only as long as the second one-shot has returned to its 
stable state. As long an invalid signal is present at the 
integrator, the first one-shot continues to be triggered, 
producing a 100 millisecond pulse every 200 milliseconds. 
The output of the first one-shot is the output of the light 
inhibit circuit. 

3-87. The output of the light inhibit cireuit enables gates 
U44 when invalid signals are less than about 100 
nanoseconds in duration, but inhibits them for 100 
milliseconds when invalid for longer than approximately 
100 nanoseconds. Since U44 directs the outputs of the 
pulse stretchers to line drivers Q4 and Q5, the lights are 
turned off whenever the light inhibit circuit produces an 
output pulse, causing one or both lights to flash at a 5 Hz 
rate. 

3-88. During a steady invalid signal, the light inhibit 
signal produces 100 millisecond pulses at the 5 Hz rate, 
but the lights stay off due to the lack of outputs at the 
pulse stretchers. 

3-89. PROBE FUSE SENSING 
3-90. The ground path for the probe eontains a fuse, F2. 
A sensing circuit, shown in Figure 3-9, detects failure of 
the fuse and/or connection of the probe ground lead to 
any positive or negative supply. Normally, the probe 
ground lead ties to ground via fuse F2. However, when an 
overload condition causes failure of F2, the ground lead 
goes to +5 volts due to a pull-up resister (R4) contained in 
the probe. The +5 volts turns Q3 on to produce the FB 
(fuse blown) signal fed to the event buffer shown in Figure 
3-10. The microprocessor reads the contents of the event 
buffer during the read probe operation, and examines the 
FB (fuse blown) bit for a blown fuse condition. If the FB 
line is low, the blown probe fuse messages appears on the 
troubleshooter display. 

3-91. If the probe ground lead is connected to a negative 
supply, the fuse blows, but Q3 remains off due to the 
negative voltage at its base. In this case, Q6 turns on to 
produce the low FB signal and notify the microprocessor 
of the blown fuse condition. 
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3-92. PROBE STATUS REPORTING 
3-93. The probe logic reports the result of probe 
operations to the microprocessor by indicating the 
occurrence of logic high, logic low, and invalid signals. 
The occurrence of a logic high and/or logic low signal 
causes an output at one or both of the pulse stretchers. 
The pulse stretcher outputs are connected to respective 
inputs of the output data latch, U46. The occurence of a 
100 nanosecond or greater invalid signal causes an input 
to the light inhibit circuit, and also to an input of the 
output data latch. The output data latch stores its inputs 
and, when enabled by the CB2 signal from the pod/ probe 
PI A, places the stored high, low, and/or invalid signal 
condition on PIA lines PAS, PA6, and PA7. The 
pod/probe PIA operates under microprocessor control 
to place the probe signal condition data on the 
microprocessor data bus. 

NOTE 

The invalid state goes unreported when 
operating in the synchronized mode. This is 
due to the controlling software and not the 
hardware. 


3-94. PROBE PULSE GENERATION/CONTROL 
3-95. The probe logic generates pulses, either 
synchronized to the interface pod or free-running at 1 
kHz, high or low, for application via the probe to a UUT. 
Synchronized probe pulses are derived from the Sync 
signal (generated by the interface pod at valid 
address/data times), while free-running pulses are 
derived from a 1 kHz-oscillator/2-microsecond one-shot 
combination. Each probe pulse source connects to an 
input of a third section of the 2:1 multiplexer, U38 
(described previously under Synchronized/Free- 
Running Operation). The Sync Control signal fed from 
input control latch, U45, makes selection of either 
multiplexer input for connection to the output. The input 
control latch receives a synchronize or free-running 
command from the microprocessor via the pod/probe 
PIA and line PA7. 

3-9 6. Fo r synchronized pulses, the multiplexer selects 
the SYNC signal for application to the pulse control logic 
(U39, U40, U41, U57). For free-running pulses, the 
multiplexer selects the 1 kHz-oscillator/one-shot output 
for application to the pulse control logic. The 1 kHz 
oscillator output triggers a 2 microsecond one-shot to 
produce a continuous stream of 2 microsecond pulses at a 
1 KHz rate. 


3-97. The pulse control logic accepts either SYNC 
pulses from the interface pod or 2 microsecond pulses 
from the 1 kHz-oscillator/one-shot, and accepts pulse 
select signals from input control latch, U45. Pulse select 
signals provided by U45 originate with the 
microprocessor and are written to the pod/probe PIA, 
and then to the input control latch via PIA lines PAS and 
PA6. 


3-98. Flip-flop U57, of the pulse control logic, in 
conjunction with the PAS and PA6 signals from the PIA, 
allow the probe to pulse high, pulse low, or alternate 
between high and low by means of transistor switches Q1 
and Q2, contained in the probe. The width of the output 
pulse is 2 microseconds for free-running mode, and equal 
to the pod SYNC pulse in the synchronized mode. 

3-99. SCOPE TRIGGER OUTPUT 
3-100. The probe logic includes a differentiator/ 
amplier circuit, U50, which provides negative-going and 
positive-going pulses at a rear panel-mounted BNC 
connector. These pulses, intended for application to the 
trigger input of an oscilloscope, result from the ne gative- 
going and positive-going edges of the interface pod SYNC 
signal, and as a result, are coincident with the SYNC 
signal. A pulse transformer provides output coupling to 
the rear panel connector and isolates the scope ground 
(tied to earth ground) from the system ground. 


3-15 





901OA 


FROM I/O 
SELECTOR' 


FROM 

INTERFACE- 

POD 


SYNC 


RESET. 


CLOCK 


ENABLE 

SIGNATURE 

K 

HIGH 

REGISTER 

HIGH BYTE ) 

BYTE 

HIGH 

-^ 

BUFFER 

BYTE 

U54, U51 


U53 

LOW 

N 

LOW 

BYTE 

U52, U51 

LOW BYTE ) 

BYTE 

Pi IPPPD 

DATA 

. V 

U55 

IN 


ENABLE 


D0-D7 


.DATA 
^ BUS 


FROM I/O 

selector' 


HIGH-LEVEL 
DATA FROM • 
PROBE LOGIC 


SIG DATA 


FROM I/O 
SELECTOR 


CLOCK IN 

K 

EVENT 

EVENT 

COUNTER 

EVENT COUNT ) 

BUFFER 

U59 

_ y 

FUSE (FB) 

U60 


BLOWN ^ 

ENABLE 


Figure 3-10. Signature Register/Event Counter 


3-101. Signature Generator and Event Counter 

3-102. The signature generator consists of a pair of 
clocked shift registers (U52 and U54) equipped with 
exclusive-OR (U51) feedback to produce a unique four¬ 
digit (16-bit) hexadecimal signature. The signature 
generator utilizes the high-level data p rovided by the 
probe logic for data input, and the SYNC signal provided 
by the interface pod for the signature clock input. The 
traditional start and stop signature times are controlled 
from the execution of a read probe function within a 
9010A user program. 

33. As shown in Figure 3-10, the SIG Data signals 
provided by the high level detector of the probe logic are 
fed to the data input of the signature register. The Sync 


signal from the interface pod is applied to the clock input. 
As a result, any logic st ate appearing at the probe tip at 
the time of the SYNC signal (trailing edge) affects the 
state of the signature register. The timing of the SYNC 
and probe signals, in conjunction with the exclusive-OR 
feedback allows the signature register to produce unique 
signatures at different UUT test points. Since the 
signature register is clocked only by each interface pod- 
produced UUT event, the probe signature is always 
synchronized to interface pod/UUT activities regardless 
of the sync selected by the front panel SYNC key. 

3-104. The high byte and low byte buffers (U53 and 
U55) receive the signature from the register and gate it, 
one byte at a time, onto the data bus as commanded by the 
microprocessor. The 1/02 signal from the I/O selector 
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gates the high byte of signature data onto the data bus; the 
1/03 signal gates the low byte. 

3-105. The event counter U59 produces a seven-bit 
count (0-127 with wrap-around) of logic high-to-invalid 
transitions appearing at the probe tip. The input to the 
event counter is provided by the SIG Data signal from the 
high level detector of the probe logic. The event buffer, 
U60, ga^ the seven-bit event count plus the one-bit fuse- 
blown (FB) indication onto the data bus in response to the 
1/00 signal from the I/O selector as commanded by the 
microprocessor. 

3-106. The microprocessor resets both the signature 
generator and the event counter by means of the I/O I 
output of the I/O selector. Reset occurs at the beginning 
of all read probe operations. 

3-107. Magnetic Tape Controller 

3-108. INTRODUCTION 

3-109. The Magnetic Tape Controller provides control 
of the magnetic tape unit in response to commands from 
the microprocessor. The Magnetic Tape Controller 
contains a peripheral microcomputer which, 
underinternal software control, performs the following 
functions: 

• Reads to or writes from the tape. 

• Controls tape direction and speed. 

• Rewinds tape. 

• Positions tape at load point. 

• Formats write words. 

• Decodes read words. 

• Detects end of tape. 

• Detects cassette present/not present. 

• Detects write-protected cassette. 

• Detect synchronization errors. 

• Reports tape subsystem status to the 
microprocessor. 

NOTE 

Refer to Table 4-13 for a list of addressing 
protocol for the magnetic tape controller. 

3-110. Selection (addressing) of the Magnetic Tape 
Cont roller by the microprocessor is done by means of the 
1/05 output of the I/O selector described earlier in this 


section. In addition, address line AO provides the 
controller with two addresses. When the microprocessor 
writes AO low, the information placed on the data bus is 
for a re ad data or write data operation, as determined by 
the RD or WR lines. However, when AO is written high, a 
write operation issues a command to the peripheral 
microcomputer to place controller status on the data bus. 
The peripheral microcomputer also receives the system 
RES signal generated by the power-on reset and 
watchdog timer cirucits. Refer to Figure 3-11 for a block 
diagram of the magnetic tape controller. 

3-111. TAPE DRIVE MOTOR CONTROL 
3-112. A speed-regulated reel-drive motor moves the 
magnetic tape over the read/write head. To operate the 
motor in the forward direction, the peripheral 
microcomputer writes an_output to the Forward line (and 
also an output to the E line to enable all controller 
functions). The Forward signal operates the switch 
formed by U4B to connect the positive side of the tape 
drive motor to the +5 volt supply. As a result, motor 
current flows through U4B, through the motor, and out 
through back-EMF regulator, U6. The back-EMF 
regulator senses the voltage across the motor, which is 
proportional to motor speed, and provides the feedback 
necessary to maintain a constant motor speed. 
Potentiometer Rl,4 provides a means of setting motor 
speed. 

3-113. To operate the motor in the rewind direction, the 
peripheral microcomputer writes an output to the REWD 
line, and also to the E line. The REWD signal turns on 
solenoid driver, U4A, to actuate the rewind solenoid, 
closes the switch formed by U4C, and closes the switch 
formed by U4D and Q1. As a result, motor current flows 
from the -l-5 volt supply through U4C, bypasses U6, flows 
through the motor and through Q1 to the ground. Since 
regulator U6 is bypassed, motor rewind speed is 
uncontrolled and is the maximum provided by five volts. 

3-114. WRITE CONTROL 

3-115. To avoid any possible errors which might result 
from tape jitter or speed variation, a method of ratio 
encoding is used to write all data on the tape. Figure 3-12 
illustrates the method of ratio encoding employed by the 
magnetic tape controller. Any data bit is either 2/3 bit 
time high or low, with the other 1/3 bit time of the 
opposite polarity. A one bit begins low, and after 1/3 of 
the bit time makes a transition to high for the remaining 
2/3 of the bit time. A zero bit also begins low, but stays 
low for 2/3 of the bit time, after which it makes a 
transition to high for the remaining 1/3 of the bit time. 
Under this coding scheme, the first 1/3 of a bit is always 
low, and the last 1 / 3 of a bit is always high. An extra 1 / 3 
low provides a stop mark, and an inter-word high of 1-2/3 
bit times is written for synchronization purposes. A high 
for ten word lengths indicates end-of-file. 
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3-116. To write to the tape, the peripheral 
microcomputer writes a WE (write enable) signal to 
current sources Q3 and Q4, and to current sinks U3A and 
U3B. The WE signal turns on the current sources and 
enables thecurrent sinks. To write a high to the tape, the 
peripheral microcomupter writes to the WRITE 1 line to 
turn on current sink, U3A. When turned on, U3A directly 
sinks the current supplied by Q4, and also sinks the 
current supplied Q3 after passing through the read/write 
head in a negative-to-positive direction. 

3-117. The read/write head records the transition as a 
flux change on the tape. To write a low to the tape, the 
peripheral microcomputer writes to the WRITE 0 line to 
turn on current sink, U3B. When turned on, U3B directly 
sinks the current supplied by Q3, and also sinks the 
current supplied by Q4 after passing through the 
read/write head in a positive-to-negative direction 
(opposite to the direction when writing a high level). The 
read / write head records the transition as a flux change on 
the tape, but of the opposite polarity of that recorded for 
the high portion of a data bit. 

3-118. PLAYBACK AMPLIFIER 
3-119. All signals appearing across the read/write head, 
including those written by the peripheral microcomputer, 
are applied to the input of the playback amplifier made up 
of USA, USB, use, and USD (shown in Figure 3-11). The 
purpose of USB is to establish a reference voltage which is 
halfway between the upper and lower output limits of the 
other three stages. Since the output characteristics of USB 
are similar to the other three stages, and R3S and R36 are 


equal, applying -FS volts across the input of USB produces 
a level equal to half its saturated output across R36. 

3-120. Section USA of the amplifier provides a gain of 
200 and forms the first stage of the playbaek amplifier. 
The output of US A is applied to differentiator stage USD. 
CR8 and CR9 are provided to prevent this stage from 
going into saturation. The final stage is a center-crossing 
detector with a 2S% (approx. ±0.4V) hysteresis. The three 
stages combined are used to detect the points of flux 
reversal on the tape. The output of the playback amplifier 
connects via the Read Data line to an input of the 
peripheral microcomputer. The peripheral 
microcomputer continuously reads this input during a 
read operation and decodes the incoming data into logic 
highs and logic lows. 

3-121. OTHER FUNCTIONS 
3-122. The Magnetic Tape Controller includes three 
other functions required for proper tape handling, each of 
which is reported to the peripheral microcomputer. An 
LED and phototransistor mounted on the tape path 
provide an indication of end-of-tape when the clear 
section of tape allows the passage of LED output to reach 
the phototransistor. Transistor Q5 amplifies the 
phototransistor output for application to the peripheral 
microcompter. In addition, a low Cassette signal 
indicates the presence of a cassette in the tape drive to the 
peripheral microcomputer; and a high File Protect signal 
indicates a write protected (the tab broken out) cassette. 
Both the File Protect and Cassette signals are produced 
by microswitches. 
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Section 4 

Maintenance 


4-1. INTRODUCTION 

4-2. This section of the manual contains routine 
maintenance and troubleshooting information for the 
9010A. A list of recommended test equipment is given in 
Section 1, Table 1-1. 

4-3. GENERAL INFORMATION 

NOTE 

The 9010A is double-insulated from the 
power line. Although the rear panel is 
connected to earth (green wire), internal 
signal ground or logic common is floating. 
Consequently, ground connections for 
external test equipment must be made to logic 
common (TP2) on the main assembly. 

4-4. Access Information 

4-5. To gain access to the all PCB assemblies of the 
troubleshooter, proceed as follows: 

1. Invert the instrument on a clean surface and 
remove the seven retaining screws from the bottom 
side. 

2. Carefully return the instrument to the upright 
position while holding the top cover in place. Once 
in the upright position, remove the top cover and 
lay it to the right side of the instrument. 

3. The top cover assembly includes the tape deck 
and display/keyboard. The display/keyboard is 
held to the top cover by 2 clips, which must be 
removed if this assembly needs service. 

4-6. Cleaning 

CAUTION 

Do not use aromatic hydrocarbons or 
chlorinated solvents (or cleaning. These 
solutions will react with the plastic materials 
used In the Instrument. 


4-7. Clean the front panel, the display lens, and the case 
with a mild solution of detergent and water. Clean dust 
from the circuit board with low pressure (<20 psi) dry air. 
Contaminates can be removed from the circuit boards 
with demineralized water and a soft brush. Dry with clean 
dry air at low pressure, and then bake at 50 to 60 degrees C 
(124-140 degrees F) for 24 hours. 

4-8. Cleaning of the magnetic tape drive is limited to 
occasional cleaning of the read/write head. The need for 
head cleaning is evidenced by the presence of iron oxide. 
Clean the head with cotton swabs moistened with 
isopropyl alcohol. Continue to clean the head until the 
swabs cease to be discolored. 

4-9. FUSE REPLACEMENT 
4-10. Line Fuse 

4-11. The line fuse (FI) is located in a recessed 
compartment in the rear panel. Figure 4-1 illustrates line 
fuse replacement. To replace the fuse, proceed as follows: 

1. Remove the power cord from the instrument. 

2. Slide the clear plastic panel up to expose the 
fuse compartment. 

3. Pull up the plastic lever (as shown in Figure 4-1) 
to slide the fuse out of the compartment. 

4. Replace the fuse with a 1 ampere fast-blow, 
250V (part no. 369819) for 100 and 120 volt 
operation; and with a 1/2 ampere fast-blow, 250V 
(part no. 153858) for 220 and 240 operation. 

4-12. Probe Fuse 

4-13. The troubleshooter detects a probe fuse failure by 
halting operation and displaying the message REPLACE 
PROBE FUSE/UNPLUG PROBE. (Typically, the 
probe fuse is blown by inadvertently connecting the probe 
ground clip to a power source.) To replace the probe fuse, 
proceed as follows: 
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Figure 4-1. Line Fuse Replacement 


1. Tilt up the front of the instrument and locate 
the probe fuse cap shown in Figure 4-2. 

2. Remove the fuse cap by turning 1/8 turn 
counterclockwise with a screwdriver. Pull out the 
fuse with the fuse cap. Note the color of the fuse cap. 

3. Replace the fuse with one having a 1 /4 ampere, 
250V rating. For black fuse caps use Fluke part 
number 543504 (5x20 mm), for grey fuse caps use 
Fluke part number 109314 (3AG). 

NOTE 

If a spare fuse is not immediately available, 
remove the probe from the troubleshooter to 
continue operation without the probe. 

' 14. PERFORMANCE TEST 
5. Self Test 

4-16. Upon application of power, the troubleshooter 
performs a self test to verify proper operation of internal 


ROM and RAM. Upon successful completion of self test, 
the troubleshooter displays the message FLUKE 9000 
POWER-UP OK VER-nn, where nn represents a number 
corresponding to the software version contained in the 
instrument. 

4-17. If the self test routine detects a ROM or RAM 
problem, the troubleshooter displays the message 
FLUKE 9000 POWER-UP FAIL mm, where mm equals 
a two-digit hexadecimal failure code. Table 4-1 lists the 
failure codes and their meanings. 

4-18. Troubleshooter self test may also occur at times 
other than power-on; referred to as restart. The 
troubleshooter contains a watchdog timer circuit which 
initiates self test whenever internal operation does not 
appear normal. In this case, the troubleshooter displays 
the message FLUKE 9000 RESTARTED SELF TEST 
followed by either FLUKE 9000 RESTARTED OK 
VER-nn (where nn equals the software version) or 
FLUKE 9000 RESTARTED FAIL mm (where mm 
equals a failure code listed in Table 4-1). 
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Figure 4-2. Probe Fuse Location 


Table 4-1. Self Test Failure Codes 


CODE 

INDICATED FAILURE 

02 

RAM failed write FF during power-on 

03 

RAM failed write FF during restart 

04 

RAM failed write 00 during power-on 

05 

RAM failed write 00 during restart 

06 

RAM failed write FF/00 during power-on 

07 

RAM failed write FF/00 during restart 

08 

ROM check failed duringpower-on 

09 

ROM check failed during restart 

OA 

RAM failed write FF and ROM check during power-on 

OB 

RAM failed write FF and ROM check during restart 

OC 

RAM failed write 00 and ROM check during power-on 

OD 

RAM failed write 00 and ROM check during restart 

OE 

RAM failed write FF/00 and ROM check during power-on 

OF 

RAM failed write FF/00 and ROM check during restart 
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4-19. Probe Level Detection/Verification 

4-20. Check for proper probe detection threshold levels 
follows; 

1. Connect the probe of the 9010A across the 
output of a variable dc power supply and the input 
of a 3-1/2 digit multimeter so that the probe tip 
connects to the positive terminals and the ground 
lead connects to the negative terminals. Select an 
output of zero volts on the power supply. 

2. Select free-run synchronization by pressing 
SYNC followed by F. Press RUN UUT. 

3. Increase the power supply output from zero 
until the green probe lamp just goes out. The level 
on the multimeter should be 0.8 ±0.2 volts. 

4. Continue to adjust the power supply output 
until the red probe lamp just lights. The multimeter 
should read 2.4 ±0.2 volts. 

5. If these levels are not met, proceed to the 
paragraphs titled Checking the Probe Logic. 

6. Disconnect probe tip from power supply. 

4-21. Probe Pulser Checks 

'. Check for proper pulser operation as follows: 

1. Set free-run sync by pressing SYNC followed 
by F. 

2. Select PULSE LOW and verify that the green 
light on the probe flashes. 

3. Select PULSE HIGH and deselect PULSE 
LOW; verify that the red light on the probe flashes. 

4. Select both HIGH and LOW and verify that 
both lights flash. 

4-23. Magnetic Tape Check 

4-24. Check for proper magnetic tape operation as 
follows; 

1. Install a blank tape (not write protected) into 
the tape drive and close the lid. 

2. Press WRITE TAPE and ENTER/YES. The 
tape drive should rewind, write, rewind, read, and 
rewind. The 9010A should display WRITE TAPE 
OK. 

4-,i5. Pod Connector Checks 

4-26. Check the pod connector as follows: 


1. Connect a known good interface pod to the 
9010A and place the UUT connector of the pod into 
its self-test connector. 

2. Press BUS TEST and verify the message xxxx- 
POD SELF-TEST OK appears (where xxxx 
indicates the interface pod type). 

4-27. Display/Keyboard Check 

4-28. Check the display / keyboard assembly as follows: 

1. Key-in the programs listed in Table 4-2 and 
then execute program 0. Note that the PRGMING 
and EXECUTING annunciators light. 

2. The display should read all “8”s and the 
STOPPED annunciator should light. 

3. Press CONT and the display reads all *. Press 
CONT and all decimal points are displayed. Press 
CONT. 

4. The display reads KEY=. Press all keys except 
STOP, LOW or HIGH and verify the hexadecimal 
value is the same as shown in Figure 4-3. Press 
STOP to exit program. 

4-29. CALIBRATION ADJUSTMENTS 
4-30. Power Supply Adjustment 

4-31. Adjustment (R2), shown in Figure 4-4, is provided 
for the ±5-volt supply and should be adjusted to obtain a 
level of ±5.0 volts ±10 mV at TPIO. For proper power 
supply loading, all assemblies should be connected to the 
Main Assembly. 

4-32. Magnetic Tape Speed Adjustment 

4-33. Tape speed can be checked and, if necessary, 
adjusted by means of the following procedure. Gain 
access to the Magnetic Tape Controller by removing the 
seven 9010A cover-retaining screws, removing the cover 
and to expose the Magnetic Tape Controller Assembly. 

1. Open the cassette access door of the tape drive 
and place a strobe disk (part no. 609578 for 60 Hz 
operation, and part no. 609560 for50 Hz operation) 
on the left spindle. 

2. Power the 9010A off then on. 

3. Select the read test by momentarily jumpering 
pins 20 and 22 of UI on the magnetic tape controller 
assembly. 

4. Observe the strobe disk while adjusting R14 
(shown in Figure 4-5). The disk strobe lines appear 
motionless when proper speed is achieved. 
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Table 4-2. Display Performance Test 


PROGRAM LISTING 

COMMENTS 

PROGRAM 0 161 BYTES 


DPY-*************************** 

display all "*"3 

DPY-+«»»»» 


STOP 


DPY-888888888888888888888888888 

display all "8"s 

DPY-+88888 


STOP 


DPY-. 

display all "."s 

DPY-+. 


STOP 


DPY-KEY= 


0: LABEL 0 


REGO = 40 


DPY-+5{0 

asynchronous input to regO from kybd 

1: LABEL 1 


IF REGO >=40 GOTO 1 

wait if no key pressed 

DPY-KEY=$0 

display hex value of key 

GOTO 0 




Figure 4-3. Asynchronous Input Values 
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Figure 4-4. Power Supply Test Points and Adjustments 
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4-34. Probe Input Compensation Adjustment 

4-35. Adjust probe input compensation as follows: 

1. Gain access to the Main Assembly components 
as described under the heading Access Information. 

2. Apply power to the troubleshooter and connect 
an oscilloscope across TPS (ground) and TPM 
located on the Main Assembly. Refer to Figure 4-6 
for test point locations. 

3. Adjust the oscilloscope to obtain a display of 
one or two full cycles of the signal at a vertical 
sensitivity of 2V/div. 

4. Remove the oscilloscope from TPM and 
connect to TPl changing the vertical sensitivity to 
100 mV/div. 

5. Connect the probe cable to the underside front 
connector of the troubleshooter and connect the 
probe tip to TPM and probe GND to TPS. 


6. Adjust C51 and C52 (shown in Figure 4-6) to 

obtain best wave, i.e., square corners with minimum 

over or undershoot. 

4-36. REPAIR PRECAUTIONS 
CAUTION 

(S) 

static discharge can damage MOS 

components contained In the troubleshooter. 

To prevent this possibility, 

• Do not handle ICs or PCB assemblies by 
their connectors. 

• Attatch static ground straps to repair 
personnel. 

• Use conductive foam to store 
replacement or removed ICs. 

• Remove all plastic, vinyl and styrofoam 
from the work area. 

• Use a grounded soldering iron. 
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Figure 4-6. Probe Component Test Points and Adjustments 


NOTE 

The soldering iron usedfor repair should have 
a rating of 25 watts or less to prevent 
overheating the PCB assembly. 

4-37. TROUBLESHOOTING 
38. Introduction 

t-39. Troubleshooting the 9010A is similar to 
troubleshooting any other microprocessor-based unit, 
and requires the equipment listed in Table 1-1. The 
troubleshooting information presented in the following 
paragraphs, plus the fault isolation diagram contained in 
Section 8 of this manual, provides a troubleshooting 
guide for use while employing normal fault isolation 
techniques. In addition, this section contains a series of 
test programs which can be run using a tester 9010A. 
These test programs are called out as required in the 
following troubleshooting procedures. 

NOTE 

All programs listed in the following sections 
are included as a starting point for 
troubleshooting a faulty 9010A. These 
programs could be expanded as the user 
becomes more sophisticated in trouble¬ 
shooting techniques. The programs could also 
be adapted to the particular style of testing the 
user desires. 

4-40. Power Supply Checks 

4-41. Power supply levels should be checked whenever 
iroper operation of the unit is suspected. 

4-42. Using a digital multimeter, check the power 
supply voltages at the test points listed in Table 4-3 for the 


listed levels. The location of the power supply test points 
and adjustment is shown in Figure 4-4. In order to 
maintain proper power supply loading, do not disconnect 
the Display/Keyboard Assembly from the Main 
Assembly. Failure ^of the unregulated supplies could be 
caused by a defective transformer (Tl), open or shorted 
rectifier diodes, or open or shorted filter capacitors. 
Failure of the regulated supplies could be caused by 
defective regulator devices or shorts at the regulator 
outputs. 

4-43. Ac ripple on all regulated supplies (except the 50- 
volt supply) is 25 millivolts rms maximum. The 50-volt 
supply typically contains less than 100 millivolts of ac 
ripple. 

4-44. Bus/RAM/ROM Checks 

4-45. Use a second 9010A Troubleshooter, hereafter 
referred to as the tester 9010 A, and a 9000A-Z80 Interface 
Pod to perform all Main Assembly checks. Gain access to 
the Z80 socket by removing the seven retaining screws 
and the top cover from the 9010A. Lift off the top cover 
assembly and set to the side leaving the two ribbon cables 
attached. Connect the tester 9010A and the 9000A-Z80 
Interface Pod to the main Assembly as follows: 

1. With ac power off, and with reference to Figure 
4-7, remove the ROM piggy-back bracket (not 
illustrated) and PCB assembly and the Z80 
microprocessor (U8) from the Main Assembly. 

2. Connect the 90I0A-Z80 interface pod to the 
vacant Z80 socket and replace the ROM Piggy- 
Back Assembly, less the bracket. 

3. With power applied first to the tester 9010A, 
apply power to the UUT (9010A under repair). 
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Table 4-3. Power Supply Test Points and Levels 



REGULATED 


TEST POINT 


NORMAL LEVEL V DC 


TP10 


ROM 


POD/PROBE 

P1A-U22 


Figure 4-7. Main Assembly Components 



UNREGULATED 

POWER 

(Nominal Line Voltage) 


TEST POINT 

TYPICAL LEVEL 

+5V 

TP3 

+12.8V 

-5V 

TPS 

-14.7V 

+8V 

TP7 

+15.6V 

+12V 

TP4 

+23. IV 

-I-50V 

TP6 

+55V 
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4. Perform a Bus Test. If the test fails, examine the 
entire tester 9010A display diagnostic to determine 
the stuck line(s). Isolate any fault using the probe 
and schematic diagram contained in Section 8. 

5. Perform a RAM Short test on address range 
COOO - FFFF; this test takes about 4 minutes and 
detects most types of RAM errors. A RAM Long 
test can also be performed, but allow approximately 
67 minutes. RAM addresses are listed in Table 4-4. 

NOTE 

If a RAM failure occurs, carefully examine 
the diagnostic message. The RAM Test is 
usually sufficient for deducing the failed 
component directly. 


6. To check the RAS and CAS signals of the 
RAM, use the probe synchronized to the address to 
trace the signals back through U29, U26, and U27 
while performing a looping write to any RAM 
location. 

7. Perform a ROM Test on the six blocks of 
ROM. ROM addresses and signatures are listed in 
Table 4-4. Note that signatures differ for each 
software version displayed at 9010A power-on. 

46. I/O Selector Checks 

-r-47. Failure of the I/O selector U25 can result in the 
failure of any or all I/O devices. The I/O devices within 
the 9010A include: 

• The Signature Generator/ Event Counter - Selector 
outputs 0, 1, 2 and 3 

• The Display/ Keyboard Assembly - Selector output 
4 


• The Magnetic Tape Controller - Selector output 5 

• The Pod/Probe PIA - Selector output 6 

• The RS-232 Interface - Selector output 7 

4-48. With the tester 9010A connected to the 9010A 
under test, hereafter referred to as the UUT, as described 
for Bus/RAM/ROM Checks, check the individual 
outputs of the I/O selector as follows: 

1. Synchronize the tester 9010A probe to the 
address sync mode. 

2. Perform looping-reads at each I/O selector 
address listed below, and use the probe to verify low 
signals at the corresponding outputs. Only oneline 
should be selected low at any given time. 


I/O Address 

U25 PIN NO. 

10000 

15 

10020 

14 

10040 

13 

10060 

12 

10080 

11 

lOOAO 

10 

lOOCO 

9 

lOOEO 

7 


4*49. Power-On Reset/Watchdog Timer Checks 

4-50. Failure of the power-on reset circuit is indicated 
by failure of the troubleshooter to execute self test upon 
the application of ac power. Failure of the watchdog 
timer may not be obvious since it is normally triggered by 
some internal malfunction, and such an internal 
malfunction may not be known to be present. Gain access 
to the main assembly components as described under the 
heading Access Information and check these circuits as 
follows: 


Table 4-4. Memory Addresses and Signatures 


ADDRESSABLE 

DEVICE 

SIGNATURE PER SOFTWARE VERSION* 

ADDRESS 

(HEX) 

2A 

2B 

1A 

ROM-U18 

F906 

C262 

895A 

2000 - 3FFF 

-U19 

1E37 

72BC 

F3AA 

4000 - 5FFFF 

U20 

1B90 

0BA4 

9BE4 

6000 - 7FFF 

U21 

9967 

AF68 

2140 

8000 - 9FFF 

U1" 

651D 

0295 

8345 

000 - 1FFF 

.U2" 

ODOA 

90C4 

CFCA 

AOOO - BFFF 

RAM 

n/a 

n/a 

n/a 

COOO - FFFF 


'The software version installed in the 901 OA is indicated on the display at power-on. 
"Located on piggy-back ROM pcb. 
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1. With the tester 9010A connected to the 9010A 
under test as described for Bus/RAM/ROM 
Checks, select the Run UUT mode on the tester 
9010 A. 

2. Using the tester 9010A probe in the sync-free- 
run pulse-lov mode, momentarily connect the 
probe tip to U31-4 of the UUT. (Refer to Figure 4-7 
for the location of U31.) The UUT should beep and 
display the power-up message FLUKE 9000 
POWER-UP OK VER-xx (where xx indicates the 
current software version number) each time the 
probe is momentarily connected to U31. 

3. Using the tester 9010A probe to read instead of 
pulse (pulse mode turned off), verify the presence of 
logic high levels at U31-4 and U31-7, and logic low 
at U31-6. 

4. On the tester 901 OA perform a looping-read or - 
write to address 10080 while observing U31-10 of 
the UUT with the tester 9010A probe (free- 
running). Press STOP on the tester 9010A and 
verify that the signal at U31-10 goes from high (red) 
to low (green) after approximately 4 seconds. 

4-51. Pod/Probe PI A Checks 

4-52. Failure of the pod/probe PI A typically causes 
communication problems with the pod and/or the probe 
since all commands and data move through the PIA. 
Using the following procedure, verify properoperation of 
the pod/probe PIA. (Figure 4-7 shows the location of the 
pod/probe PIA U22, U31, U34, and U25.) 

1. Turn off the UUT and unplug the 
Display/Keyboard Assembly from the Main 
Assembly at A1J4. 

2. Disable the watchdog timer U31 by jumpering 
R14 (the side adjacent to Cl6) to TP 12 (ground). 
This removes the reset input from the pod/probe 
PIA and allows it to operate. Turn UUT power on. 

3. Check the CS2 input of the pod/probe PIA as 
follows: 

a. Synchronize the tester probe to the address 
sync mode. 

b. Performing a looping-read at address 
lOOCO. 


c. Check the CS2 input at pin 23 of the PIA 
(U22), using the tester probe and if necessary at 


pin 10 of U34 and pin 9 of I/O selector U25. 
Verify that all are logic low. 

d. Check the EN input at U22 pin 25, CSO at 
U22 pin 23, and CS1 at U22 pin 24. Verify that all 
are logic high. 

4. Check the data transfer operation of the PIA 
(U23) by keying-in programs 11 and 12 listed in 
Table 4-5 and executing program 11. The program 
prompts the user for yes/no answers. If a fault 
occurs, the user has the option to recheck that test 
or continue with the next test. Any test can be 
skipped by answering NO in response to the test. 

4-53. Probe Related Circuit Checks 

4-54. CHECKING THE PROBE LOGIC 

4-55. The probe logic is divided into four distinct 

functions: 

• Probe Level Detectors 

• Free-run Probe Logic 

• Synchronized Probe Logic 

• Pulse Output 

4-56. Checking each function of the probe logic is 
accomplished by running a short program on the tester 
9010A (connected to the faulty 9010A by means of a 
9000A-Z80 interface pod and the vacant microprocessor 
socket as described under the heading Bus/RAM/ROM 
Checks) in conjunction with some manual checks. It is 
assumed that the Pod/Probe PIA Checks have been 
performed and all tests passed. 

4-57. Level Detector/Free-Run Checks 

4-58. Perform level detectors/free-run checks as 

follows: 

1. Turn off the UUT and remove the 
Display/Keyboard Assembly connector A1J4 
(shown in Figure 4-7) to disable the beeper. Using a 
clip lead, disable the watehdog timer (U31) by 
jumping R14 (the end adjacent to Cl6) to TP 12 
(gnd). Turn on the tester 9010A and then the UUT. 

2. Verify correct operation of the probe logic in 
the free-running mode by keying-in programs 2, 12 
and 14 listed in Table 4-6 and executing program 2. 
The program sets up the pod/probe PIA U22 to 
control the probe logic, and also uses the tester 
9010A to verify that the probe logic circuits are 
operating properly in the UUT. 
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Table 4-5. PIA (U22) Test 


PROGRAM LISTING 


PROGRAM 11 865 BYTES 

DPY-PIA TEST <U22># 

SYNC ADDRESS 

EXECUTE PROGRAM 12 

DPY-JUMP R14//C16 TO TP2 OR TP1 

DPY-+2-CONT# 

STOP 
REG1 = 0 
1: LABEL 1 
INC REG1 
REG3 = 0 

IF REG1 = 6 GOTO F 

IF REG1 =5 GOTO 7 

IF REG1 =4 GOTO 4 

IF REG1 =3 GOTO 3 

IF REG1 =2 GOTO 2 

DPY-#TEST PORT A OUTPUT 

EXECUTE PROGRAM 12 

DPY-TESTER PULSE HIGH, LOW OUT- 

DPY-+CONT# 

STOP 

WRITE e 100C1 = 0 
WRITE e REGF DEC = FF 
WRITE e REGF INC = 4 
REG2 = 2 
REG6 = AOO 
REGF = 100C0 
GOTO 5 
2: LABEL 2 

DPY-#TEST PORT B OUTPUT 
EXECUTE PROGRAM 12 
WRITE § 100C3 = 0 
WRITE e REGF DEC = FF 
WRITE § REGF INC = 4 
REG2 = 10 
REG6 = AOO 
REGF = 100C2 
GOTO 5 
3: LABEL 3 

DPY-TEST PORT A INPUT# 

EXECUTE PROGRAM 12 

WRITE § 100C1 = 0 

WRITE e REGF DEC = 0 

WRITE § REGF INC = 4 

DPY-TESTER PULSE HIGH, LOW IN- 

DPY-+CONT# 

STOP 
REG2 = 2 
REG6 = 1 
REGF = 100C0 
GOTO 5 


COMMENTS 


delay 

disable watchdog 


test number clear 

increment test number 
clear bit number 


which test is next? 


delay 


pia port a to output Part of 

Test 1 

1 st pia pin number 
expected signature 
pia port a address 


pia port b to output Part of 

Test 2 

enter 1st pia pin number 
expected signature 
pia port b address 


pia port a to input Part of 

Test 3 


1 st pia pin number 
expected signature 
port a address 
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Table 4-5. PIA (U22) Test (cont) 


PROGRAM LISTING 

COMMENTS 

4; LABEL 4 


DPY-TEST PORT B INPUT# 


EXECUTE PROGRAM 12 


WRITE e 100C3 = 0 

Part of 

WRITE e REGF DEC = 0 

pia port b to input Test 4 

WRITE @ REGF INC = 4 


REG2 = 10 

1st pia pin number 

REG6 = 1 

expected signature 

REGF = 100C2 

port b address 

5: LABEL 5 


DPY-PROBE U22 PIN $2 

does oper wish to probe current pia 


pin? 

DPY-+, YES/NO #?7 


IF REG7 = 0 GOTO D 

no - increment pin and bit number 

READ PROBE 

yes - read probe 

IF REG1 = 5 GOTO 8 

if test 4 complete, check cb2 line 

IF REG1 > 2 GOTO 6 

if test 2 complete, continue with test 


3, or 4 

WRITE § REGF = 0 

sets pia port to 0 

DTOG § REGF = FF BIT REG3 

toggle the bit no. in Part of 


reg. 3 Test 1 and 2 

DTOG § REGF = REGE BIT REGD 

repeat toggle using 


default reg. 

WRITE § REGF = 0 

pia to zero 

READ PROBE 

gather signature 

IF REGO AND FFFFOO = REG6 GOTO C 

mask off all but sig and check against 


reg. 6 

GOTO E 


6: LABEL 6 


READ e REGF 

read pulse at pia port Part 

REGS = REGE 

save data of 

READ e REGF 

read pulse at pia port Test 

IF REG8 AND REG6 = REGE AND REG6 GOTO E if pulse present 3 and 4 


at each read, error 

SHL REG6 

move the test bit to next 


position for next pia pin check 

GOTO C 


7: LABEL 7 


DPY-#CB2 TEST 


EXECUTE PROGRAM 12 


DPY-TESTER PULSE HIGH, LOW OUT- 


DPY-+CONT# 


STOP 


REG2 = 19 

cb2 pin no. 

REG3 = 7 

full count in bit counter 

REG6 = 2 

expected event count 

GOTO 5 
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Table 4-5. PIA (U22) Test (cent) 


PROGRAM LISTING 

COMMENTS 

8; LABEL 8 


WRITE e 100C3 = 38 


WRITE e REGF = 30 

stimulate cb2 line 

WRITE e REGF =38 


WRITE § REGF = 30 


READ PROBE 

gather event count 

IF REGO AND 7F = REG6 GOTO C 

verify event count - o.k. goto a 

GOTO E 

not correct count - goto e 

C: LABEL C 

sig o.k. 

DPy-+, GOOD 


EXECUTE PROGRAM 12 

delay 

D; LABEL D 


INC REG2 

increment pin 

INC REG3 

increment bit 

IF REG3 = 8 GOTO 1 


GOTO 5 


E: LABEL E 

sig. failure 

DPY-#U22 PIN $2 BIT $3 FAILURE 


DPY-+ LOOP#?5 

repeat test 

IF REGS = 1 GOTO 5 

yes 

DPY-TEST FAIL# 


STOP 


F: LABEL F 


DPY-PIA TEST PASSED# 


PROGRAM 12 21 BYTES 

delay approx. 1 second 

REG1 = 40 


1: LABEL 1 


DEC REG1 


IF REG1 >0 GOTO 1 

L_ 
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Table 4-6. Free-Running Probe Check 


PROGRAM LISTING 

COMMENTS 

PROGRAM 2 768 BYTES 

DPY-*FREE-RUN PROBE CHECK# 

SYNC FREE-RUN 


EXECUTE PROGRAM 12 

delay 

DPY-JUMP R14//C16 TO TP2 OR TP1 
DPY-+2-C0NT# 

STOP 

0: LABEL 0 

DPY-SET INPUT >.8V AND <2.4V 

DPY-+ - CONT# 

STOP 

disable watchdog timer 

REG4 = 1 

invalid test pointer 

EXECUTE PROGRAM 14 

read uut probe level status 

IF REGE = 20 GOTO 1 

DPY-INVALID STATUS 

GOTO E 

check for invalid 

1: LABEL 1 

DPY-TESTER PROBE TO J2-6 - CONT 
DPY-+# 

STOP 


READ PROBE 

clear tester probe 

READ PROBE 

read tester probe 

REG1 = 7000000 

probe level mask 

REG2 = 2000000 

invalid mask 

REG3 = 4000000 

low mask 

IF REGO AND REG1 = REG2 GOTO 2 
DPY-J2-6 INVALID 

GOTO E 

2: LABEL 2 

DPY-TESTER PROBE TO J2-9 - CONT 
DPY-+# 

STOP 

check for invalid 

READ PROBE 

clear tester probe 

READ PROBE 

read tester probe 

IF REGO AND REG1 = REG2 GOTO 3 
DPY-J2-9 INVALID 

GOTO E 

3: LABEL 3 

DPY-SET INPUT <.8V - CONT# 

STOP 

check for invalid 

REG4 = 2 

low test pointer 

EXECUTE PROGRAM 14 

read uut probe level status 

IF REGE = 40 GOTO 4 

DPY-LOW STATUS 

GOTO E 

4: LABEL 4 

DPY-TESTER PROBE TO J2-9 - CONT 
DPY-+# 

STOP 

READ PROBE 

check for low 

READ PROBE 

IF REGO AND REG1 = REG2 GOTO 5 
DPY-J2-9 LOW 

GOTO E 

read tester probe, check for invalid 
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Table 4-6. Free-Running Probe Check (cont) 


PROGRAM LISTING 

COMMENTS 

5: LABEL 5 


DPY-TESTER PROBE TO J2-6 - CONT 


DPY-f# 


STOP 


READ PROBE 


READ PROBE 


IF REGO AND REG1 = REG3 GOTO 6 

read tester probe, check for low 

DPY-J2-6 LOW 


GOTO E 


6: LABEL 6 


DPY-SET INPUT >2.4V - CONT# 


STOP 


REG4 = 3 

high test pointer 

EXECUTE PROGRAM 14 

read uut probe level status 

IF REGE = 80 GOTO 7 

check for high status 

DPY-HI STATUS 


GOTO E 


7: LABEL 7 


DPY-TESTER PROBE TO J2-6 - CONT 


DPY-+# 


STOP 


READ PROBE 


READ PROBE 

read tester probe/check for invalid 

IF REGO AND REG1 = REG2 GOTO 8 

• 

DPY-J2-6 HI 


GOTO E 


8; LABEL 8 


DPY-TESTER PROBE TO J2-9 - CONT 


DPY-+# 


STOP 


READ PROBE 


READ PROBE 

read tester probe/check for low 

IF REGO AND REG1 = REG3 GOTO F 


DPY-J2-9 HI 


GOTO E 


E: LABEL E 


DPY-+ FAULT - CONT# 

append to test error message 

STOP 


IF REG4 = 1 GOTO 0 


IF REG4 = 2 GOTO 3 


IF REG4 = 3 GOTO 6 


GOTO 0 


F: LABEL F 


DPY-FREE-RUN PROBE LOGIC OK 


DPY-+# 


PROGRAM 12 21 BYTES 

delay approx. 1 second 

REG1 = 40 


1: LABEL 1 


DEC REG1 


IF REG1 > 0 GOTO 1 
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Table 4-6. Free-Running Probe Check (cont) 


PROGRAM LISTING 

COMMENTS 

PROGRAM 14 102 BYTES 


WRITE @ 100C3 = 30 

cb2=0 

WRITE e 100C1 = 0 


WRITE @ 100C0 = FF 

pia port a to out 

WRITE e 100C1 = 4 


WRITE § 100C0 = 80 

free-run - pulse off 

WRITE § 100C3 = 38 

cb2=1 

WRITE e 100C1 = 0 


WRITE @ 100C0 = 0 

pia port a to input 

WRITE e 100C1 = 4 


READ § 100C0 

read port a 

REGE = REGE AND EO 

mask off all except level status 


a. Before running the program, remove the 
UUT probe and connect to the probe input (at 
A1J2-2 or at R22) of the UUT to the positive 
output of a variable dc supply via a 100k, 1%, 
resistor. (Be sure to install the 100k resistor at the 
9010A end of the dc supply test lead in order to 
prevent noise pick-up.) The negative input 
should be tied to TPS (gnd). Also connect the 
tester probe as directed during program 
execution. 

CAUTION 

Do not allow the dc supply voltage to exceed 
30 volts, or damage to the 901OA may result. 

b. If an incorrect condition occurs, use the 
probe of the tester 9010A to isolate the fault. The 
tester display shows the test that failed. 

c. Disconnect the dc supply and 100k resistor. 

4-59. In general, the signal should be traced through the 
FET buffer Ql, to HIGH and LOW comparators U36 
and U49, through U41 buffers, through flip-flops U37, 
through selector U38, through one-shot U42, and finally 
to S/R latches in U46. The reference levels at U36-3 (318 
mV) and U49-4 (106 mV) should also be checked using a 
DVM. If a fault occurs at J2-6 or J2-9, troubleshoot U40, 
U44, U43 and Q4/Q5. 

4-60. Synchronized Probe Check 

4-61. Verify the probe input portion of the probe logic 

in the synchronized mode by keying-in the programs (3, 

12, and 15) listed in Table 4-7 and executing program 3. 

This program sets up the pod/probe PI A U22to control 

U45 and U38. To run the program, perform the following 

operations. 


1. Connect the probe tip of a tester 9010A (to be 
used as a source of sync pulses) to U41, pin 9 of the 
UUT; connect the ground lead to TP8 (shown in 
Figure 4-7). 

2. Run the program and connect the probe input 
(A1J2-2 or at R22) of the UUT to logic low (TP8 or 
TP2); verify the tester display indicates - LOW. 
Connect the probe to -f-5V (TP 10); verify the tester 
display indicates - HIGH. 

4-62. Probe Pulse Output Check 
4-63. Verify the pulse output portion of the probe logic 
by keying-in programs 4,12, and 13 listed in Table 4-8 and 
executing program 4. These programs set up the 
pod/probe PIA U22 to control U45, which enables U57, 
U37, U40, and U41. The program, and endless loop, also 
reads the output from the probe circuit and displays the 
pulse level on the tester 9010A. While running the 
program, observe that the lights of the UUT probe 
correspond to the tester 9010A display messages. Before 
running the check, remove all connections (except R14 to 
TP 12) made for the previous tests and connect the UUT 
probe to its connector 

4-64. CHECKING THE PROBE FUNCTIONS 
4-65. The probe can be checked by substituting with a 
known good unit from a tester 9010A. If the problem 
appears to still exist, fault may be in the probe circuitry on 
the Main Assembly of the 9010A. Proceed to the section 
titled Checking the Probe Logic to locate the fault. If the 
probe is determined to be defective, proceed as follows to 
isolate the fault: 

1. Remove the R14 to TP12 jumper connected in 
previous checks. 

2. Press RUN UUT, ENTER/YES on the tester 
9010A. Verify the UUT powers up normally. 
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Table 4-7. Synchronized Probe Check 


PROGRAM LISTING 

COMMENTS 

PROGRAM 3 395 BYTES 

DPY-SYNC PROBE CHECK# 


EXECUTE PROGRAM 12 

delay 

DPY-JUMP R14//C16 TO TP2 OR TP1 
DPY-+2-C0NT# 

STOP 

SYNC FREE-RUN 

disable watchdog 

DPY-TESTER PROBE TO UUT U41-9 

DPY-+ - CONT# 

STOP 

0: LABEL 0 

DPY-TESTER PULSER OFF - CONT# 

STOP 

apply tester pulser to sync input of 
uut 

REG1 = 1 

test 1 pointer 

EXECUTE PROGRAM 15 

read uut probe level status 

IF REGE = 0 GOTO 1 

DPY-SYNC 

GOTO E 

1: LABEL 1 

DPY-TESTER TO PULSE LOW -CONT# 
STOP 

2; LABEL 2 

check for no low or high 

REG1 = 2 

DPY-CONNECT INPUT TO L0W<TP8> 
DPY-+ - CONT# 

STOP 

test 2 pointer 

EXECUTE PROGRAM 15 

read uut probe level status 

IF REGE = 40 GOTO 3 

DPY-LOW 

GOTO E 

3: LABEL 3 

check for low 

REG1 = 3 

DPY-CONNECT INPUT TO HI<TP10> 
DPY-+ - CONT# 

STOP 

test 3 pointer 

EXECUTE PROGRAM 15 

read uut probe level status 

IF REGE = 80 GOTO F 

DPY-HI 

GOTO E 

E: LABEL E 

check for high 

DPY-+ FAULT# 

STOP 

IF REG1 =1 GOTO 0 

append to test message 

IF REG1 =2 GOTO 2 

IF REG1 =3 GOTO 3 

GOTO 0 

F: LABEL F 

DPY-SYNC PROBE LOGIC OK# 

return to test 1 , 2, or 3 
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Table 4-7. Synchronized Probe Check (cont) 


PROGRAM LISTING 

COMMENTS 

PROGRAM 12 21 BYTES 

REG1*= 40 

1: LABEL 1 

DEC REG1 

IF REG1 >0 GOTO 1 

PROGRAM 15 101 BYTES 

delay approx. 1 second 

WRITE e 100C3 = 30 

WRITE e 100C1 = 0 

' cb2=0 

WRITE e 100C0 = FF 

WRITE § 100C1 = 4 

pia port a to out 

WRITE § 100C0 = 0 

sync mode/pulse off 

WRITE § 100C3 = 38 

WRITE e 100C1 = 0 

cb2=1 

WRITE § 100C0 = 0 

WRITE @ 100C1 = 4 

pia port a to input 

READ § 100C0 

read port a 

REGE = REGE AND CO 
status 

mask off all except high/low probe 


Table 4-8. Probe Pulse Output Check 


PROGRAM LISTING 

COMMENTS 

PROGRAM 4 493 BYTES 


DPY-#PULSE OUTPUT CHECK 


EXECUTE PROGRAM 12 

delay 

DPY-JUMP R14//C16 TO TP2 OR TP1 

display watchdog 

DPY-+2-C0NT# 


STOP 


0: LABEL 0 


REG1 = 0 


WRITE § 100C3 = 30 

cb2=0 

WRITE e 100C1 = 0 


WRITE e 100C0 = FF 

pia port a to out 

WRITE § 100C1 = 4 


WRITE e 100C0 = 10 

beep 

WRITE @ 100C0 = AO 

pulse low/free-run 

WRITE @ 100C3 = 38 

cb2=1 

GOTO 3 


1: LABEL 1 


WRITE § 100C3 = 30 


WRITE @ 100C1 = 0 


WRITE § 100C0 = FF 


WRITE § 100C1 = 4 


WRITE § 100C0 = CO 

free-run/high pulse 

WRITE § 100C3 = 38 


GOTO 3 
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Table 4-8. Probe Pulse Output Check (cont) 


PROGRAM LISTING 

COMMENTS 

2: LABEL 2 


WRITE § 100C3 = 30 


WRITE § 100C1 = 0 


WRITE § 100C0 = FF 


WRITE e 100C1 = 4 


WRITE § 100C0 = EO 

free-run/high & low pulse 

WRITE e 100C3 = 38 


GOTO 3 


3: LABEL 3 


WRITE e 100C1 =0 


WRITE e 100C0 = 0 

pia port a to input 

WRITE § 100C1 = 4 


READ e 100C0 

read port a 

INC REG1 


REGE = REGE AND EO 

mask off all but probe level status 

IF REGE =60 GOTO 4 

check for low & invalid 

IF REGE = AO GOTO 5 

check for high & invalid 

IF REGE = EO GOTO 6 

check for low, invalid, high 

GOTO 0 


4: LABEL 4 


DPY-#PULSE LOW <GREEN> 


EXECUTE PROGRAM 13 


IF REG1 =1 GOTO 1 


IF REG1 =2 GOTO 2 


GOTO 0 


5: LABEL 5 


DPY-PULSE HIGH <RED># 


EXECUTE PROGRAM 13 


IF REG1 =1 GOTO 1 


IF REG1 =2 GOTO 2 


GOTO 0 


6: LABEL 6 


DPY-#PULSE HIGH AND LOW <BOTH> 


EXECUTE PROGRAM 13 


IF REG1 = 1 GOTO 1 


IF REG1 =2 GOTO 2 


GOTO 0 


PROGRAM 12 21 BYTES 

delay approx. 1 second 

REG1 = 40 


1; LABEL 1 


DEC REG1 


IF REG1 >0 GOTO 1 


PROGRAM 13 14 BYTES 

delay approx. 3 seconds 

EXECUTE PROGRAM 12 


EXECUTE PROGRAM 12 


j EXECUTE PROGRAM 12 
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3. Verify the signal path from the probe tip to the 
9010A as follows: 

a. Connect the defective UUT probe to the 
UUT 9010A, and the probe tip to the points 
listed in the following table (UUT pulse should 
be off). 

b. Using the good probe of the tester 9010A, 
check the levels at U36-11 and U49-11 located on 
the main assembly to be as follows. (Ground 
both probe leads to TP 12.) 

UUT 

PROBE INPUT U36-11 LEVEL U49-11 LEVEL 

5V (TPIO) LOGIC LOW LOGIC HIGH 

GND (TP12) LOGIC HIGH LOGIC LOW 

OPEN LOGIC HIGH LOGIC HIGH 

4. Disassemble the probe by unscrewing and 
withdrawing the rear portion back along the cable. 
Lift off the probe case half to expose the lamps and 
printed circuit board assembly. 

NOTE 

To further disassemble the probe for the 
purpose of repair, unscrew the ground lead 
and unsolder the cirucit board from the tip. 

5. Verify proper operation of the probe lamps by 
connecting the UUT probe to the points listed in the 
following table and observing the lamps. If the 
lamps do not light in accordance with the table, 
check that the lamp(s) are not burned out, and 
verify their connection to pins 6 and 9 of the probe 
connector. Also check that +5V appears in pin 4 of 
the connector located on the UUT. 

PROBE INPUT RED LAMP GREEN LAMP 

+5V (TPIO) ON OFF 

GND (TP 12) OFF ON 

OPEN OFF OFF 

6. To verify operation of the output pulse circuit 
of the probe, select HIGH and LOW pulses on the 
UUT and observe the lamps. Both lamps should 
flash. If the lamps do not flash, connect the UUT 
probe to the probe of the tester 90 lOA. If the lamps 
of the tester 9010A probe do not flash, check the+5 
volts supply to the probe; also check drivers QI and 
Q2 within the probe and their connections to pins 3 
and 7 of the probe connector. If the lamps of the 
tester 9010A probe do flash, perform the Probe 
Level Detection/Verification. 


4-66. Signature Register Checks 

4-67. A check of the signature register may be made if 
the UUT displays inconsistent or incorrect signatures for 
known-good UUTs. Connect the tester 9010A to the UUT 
as described under the heading Bus/RAM/ROM 
Checks. To check the signature counter, shown in sheet 4 
of the Main Assembly schematic, key-in programs 5 and 
12 listed in Table 4-9 and execute program 5. During 
program execution, follow the instructions on the tester 
9010A display; press CONT after each messages. 

NOTE 

The Signature Register Test program (listed 
in Table 4-9) uses the tester 9010A probe to 
generate sync pulses to the UUT signature 
register. The program also verifies the correct 
data after shifting a “1" bit through the 
register. 

4-68. Event Counter Checks 

4-69. A check of the event counter circuit should be 
made if the troubleshooter displays inconsistent or 
incorrect counts for known-good UUTs. Check the event 
counter, U59 and U60, shown in sheet 4 of the Main 
Assembly schematic and in Figure 4-7, as follows: 

1. Be sure the UUT probe is connected. 

2. Key-in programs 9 and 12 listed in Table 4-10 
and execute program 9. 

3. Repeat execution of the program by pressing 
the RPEAT key. If the counter test fails, note the bit 
in error and replace the appropriate device, U59 or 
U60. 

4-70. DIspfay/Keyboard Checks 

4-71. The Display/Keyboard Assemblies contain 
resident test programs which provide for complete testing 
of both assemblies. These tests can be performed at any 
time without the need for a tester 9010A by removing the 
9010A Troubleshooter cover and lifting out the 
Display / Keyboard Assembly. Orient the 
Display/Keyboard Assembly so that the test points 
shown in Figure 4-8 are accessible and the display is 
visible. Apply power to the UUT, jumper R14/C16 to 
TP2 on the Main Assembly to disable watchdog timer 
and then perform the following tests as required. 

4-72. DISPLAY SEGMENT TEST 
4-73. The display segment test causes each segment of 
each display character to sequentially light. The free- 
running probe of a tester 9010A can be used to verify 
segment data to the display via U11, U12, U13 and U14. 
To initiate the display segment test, momentarily jumper 
TPS (ground) to TPO (located on the Display Assembly); 
or, if the UUT is connected to a tester 9010A, perform 
WRITE @ 10081 = 00, followed by WRITE (5) 10081 = 
01 . 
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Table 4-9. Signature Register Test 


PROGRAM LISTING 

COMMENTS 

PROGRAM 5 460 BYTES 


DPY-SIGNATURE REGISTER CHECK 


DPY-+# 


EXECUTE PROGRAM 12 

delay 

SYNC DATA 


DPY-JUMP R14//C16 TO TP2 OR TP1 

disable watchdog 

DPY-+2-C0NT# 


STOP 


DPY-TESTER PROBE TO U41-9 


DPY-+, CONT# 


STOP 


DPY-TESTER PULSE OFF - CONT# 

setup info 

STOP 


DPY-UUT PROBE TO TP10<+5V> 


DPY-+, CONT# 


STOP 


WRITE § 100C3 = 30 

cb2=0 

WRITE @ 100C1 = 0 


WRITE @ 100C0 = FF 

port a to output 

WRITE § 100C1 = 4 


WRITE @ 100C0 = 80 

free-run/pulse off 

WRITE § 100C3 = 38 

cb2=1 

READ § 10020 

reset signature/event counter 

DPY-PRESS PULSE LOW ON TESTER 


DPY-+, CONT# 


STOP 


REG1 = 0 


REGF = 10040 

sig. lo byte address 

1: LABEL 1 


READ e REGF 


INC REG1 

9 elks to sig. register 

IF REG1 =9 GOTO 2 


GOTO 1 


2: LABEL 2 


IF REGE = FE GOTO 3 

check lo-byte 

DPY-SIGNATURE ERROR-LO BYTE 


STOP 


GOTO F 


3; LABEL 3 


REG1 = 0 


REGE = 0 


REGF = 10060 

sig. high byte address 

4: LABEL 4 


READ § REGF 


INC REG1 

8 elks to sig register 

IF REG1 =8 GOTO 5 


GOTO 4 


5; LABEL 5 


IF REGE = FE GOTO F 

check high-byte 

DPY-SIGNATURE ERROR-HI BYTE 


STOP 


F: LABEL F 


DPY-SIGNATURE TEST COMPLETE 
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Table 4-9. Signature Register Test (cont) 


PROGRAM LISTING 

COMMENTS 

PROGRAM 12 21 BYTES 

REG1 '= 40 

1: LABEL 1 

DEC REG1 

IF REG1 >0 GOTO 1 

delay approx. 1 second 


Table 4-10. Event Counter Test 


PROGRAM LISTING 

COMMENTS 

PROGRAM 9 347 BYTES 


SYNC DATA 


DPY-#EVENT COUNTER TEST 


EXECUTE PROGRAM 12 

delay 

DPY-JUMP RU//C16 TO TP2 OR TP1 

disable watchdog 

DPY-+2-C0NT# 


STOP 


DPY-UUT PROBE TO +5V<TP10>-C0NT 


DPY-+# 


STOP 


DPY-TESTER PROBE TO U59-1-CONT# 

setup instructions 

STOP 


DPY-TESTER TO PULSE OFF - CONT# 


STOP 


READ e 10020 

reset event counter 

DPY-TESTER TO PULSE LOW-CONT# 


STOP 


REG2 = 0 

initialize count 

0: LABEL 0 


READ e 10000 

read event counter 

REGE = REGE AND 7F 

mask off fuse blown bit 

INC REG2 

increment count 

DPY-DATA READ = $E 


IF REG2 = 80 GOTO 1 

count = 80 - done 

IF REGE = REG2 GOTO 0 

check - is hardware event count (rege) 


= soft count (reg2) 

DPY-DATA = $E SHOULD BE = $2 


DPY-+ - CONT# 


STOP 


DPY-CHECK U59 AND U60 


STOP 


1: LABEL 1 


DPY-END OF EVENT COUNTER CHECK 


PROGRAM 12 21 BYTES 

delay approx. 1 second 

REG1 = 40 


1: LABEL 1 


DEC REG1 


IF REG1 > 0 GOTO 1 
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COMMON 

RESET 


KEYBOARD TEST 


ANNUNCIATOR TEST 

DIGIT DRIVERS TEST 


Figure 4-8. Display/Keyboard Self-Test Points 


4-74. DISPLAY DIGIT DRIVERS TEST 
4-75. The digit drivers test creates an all-segment 
character and walks the character across the entire 
display. The free-running probe of the tester 9010 A can be 
used to verify digit driver signals at U3, U4, U5, U6, U7, 
U8, U9, and UlO. To initiate the digit drivers test, 
momentarily jumper TP5 (ground) to TP 1 (located on the 
Display Assembly) or, if the UUT is connected to a tester 
9010A, perform WRITE (3) 10081 = 00, followed by 
WRITE @ 10081 = 02. 

4-76. DISPLAY ANNUNCIATOR TEST 
4-77. The annunciator test causes the MORE, 
STOPPED, and EXECUTING annunciators to flash 
when the PULSE HIGH switch is depressed and the 
LOOPING and PROGMING annunciators to flash 
when the PULSE LOW switch is depressed. To initiate 
the annunciator test, momentarily jumper TPS (ground) 
"^P2 (located on the Display Assembly) or, if the UUT 
connected to a tester 9010A, perform WRITE (5) 10081 
= 00, followed by WRITE @ 10081 = 04. 


4-78. KEYBOARD TEST 

4-79. The keyboard test, when initiated, writes the 
segment pattern shown in Figure 4-9 to the display. 
Initiate the keyboard test by momentarily jumpering TPS 
(ground) to TPS (located on the Display Assembly) or, if 
the UUT is connected to a tester 9010A, perform WRITE 
@ 10081 =00, followed by WRITE (3) 10081 =08. Note 
the following: 

• As each key (except HIGH and LOW) is pressed, 
the corresponding portion of the display goes out. 
Pressing all keys results in a blank display. Refer to 
Figure 4-9 and Table 4-11 for key/switch 
identification. 

• A shorted key causes the corresponding portion of 
the display to remain blank when initiating the test. 

• If two or more keys are shorted, two or more 
portions of the pattern go out when one of the keys 
is pressed. 
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S2 S4 S11 SI 2 S13 SI 4 S15 S26 S39 S41 S43 S56 S46 S53 S60 S62 



NOTE: REFER TO TABLE 4-11 FOR SWITCH IDENTIFICATION. 


Figure 4-9. Keyboard Test Pattern 
Table 4-11. Keyboard Switch identification 


SWiTCH 

KEY NAME 

SWITCH 

KEY NAME 

SWITCH 

KEY NAME 

SI 

LEARN 

S23 

6/0110 

S45 

IF 

S2 

VIEW RAM 

S24 

2/0010 

S46 

DISPL 

S3 

AUTO TEST 

S25 

PRIOR 

S47 

AND 

S4 

BUS TEST 

S26 

STS/CTL 

S48 

OR 

S5 

ROM TEST 

S27 

F/1111 

S49 

READ PROBE 

S6 

VIEW I/O 

S28 

B/1011 

S50 

EXEC 

S7 

VIEW ROM 

S29 

7/0111 

S51 

> 

S8 

RAM LONG 

S30 

3/0011 

S52 

LABEL 

S9 

RAM SHORT 

S31 

MORE 

S53 

SHIFT LEFT 

S10 

I/O TEST 

S32 

READ 

S54 

SHIFT RIGHT 

S11 

C/1100 

S33 

RAMP 

S55 

REG 

S12 

8/1000 

S34 

TOGGL ADDR 

S56 

AUX l/F 

S13 

4/0100 

S35 

CONT 

S57 

= 

S14 

0/0000 

S36 

REPEAT 

S58 

GOTO 

S15 

ENTER/YES 

S37 

LOOP 

S59 

INCR 

S16 

D/1101 

S38 

WRITE 

S60 

DECR 

S17 

9/1001 

S39 

WALK 

S61 

COMPL 

S18 

5/0101 

S40 

TOGGL DATA 

S62 

READ TAPE 

S19 

1/0001 

S41 

STOP 

S63 

WRITE TAPE 

S20 

CLEAR/NO 

S42 

RUN UUT 

S64 

PROBE SYNC 

S21 

E/1110 

S43 

SET UP 

S65 

PULSE HIGH 

S22 

A/1010 

S44 

PROGM 

S66 

PULSE LOW 
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• An open switch causes a portion of the pattern to 
remain. 

D. DISPLAY/KEYBOARD RESET 
4-81. To reset the Display/Keyboard Assembly, 
momentarily jumper TPS (ground) to TP4 (located on the 
Display Assembly) or, if the UUT is connected to a tester 
9010A, perform WRITE @ 10081 = 00, followed by 
WRITE (S) 10081 = 00. 

4-82. DISPLAY KEYBOARD COMMUNICATION 
CHECKS 

4-83. Communication between the microprocessor and 
the display/keyboard peripheral microcomputer may be 
checked by keying-in programs 6, 12, and 13 listed in 
Table 4-12 and executing program 6. The program 
verifies that the main microprocessor is able to 
communicate with the peripheral microcomputer by 
attempting to write data to the display and read data from 
the keyboard. In addition, proper operation of the status 
registers are verified and also the self-test commands are 
checked for proper operation. 

4-84. Magnetic Tape Controller 
4-85. The Magnetic Tape Controller contains resident 
test programs which provide testing of the controller and 
tape drive. These tests can be performed at any time 
without the need for a tester 9010A by removing the 
troubleshooter cover and inverting it to expose the 
ignetic Tape Controller shown in Figure 4-5. Apply 
power to the troubleshooter and perform any or all of the 
following tests. 

4-86. SELF TEST 

4-87. Initiate self test by removing and reapplying 
power to the 9010A a nd then m omentarilyjumpering pins 
20 (ground) and 21 (SLFTST) of microcomputer U1 on 
the Magnetic Tape Assembly. (Be sure to use a blank 
tape, or one that contains old data and is not write- 
protected.) The self test causes the controller to perform 
the following functions: 

• Rewind the tape 

• Write one thousand words of known data 

• Rewind the tape 

• Read and check the written data 

• Stops upon the detection of any read error 

• Repeats the entire sequence until reset byjumpering 
pins 20 and 4 of microcomputer U1 

8. If the magnetic tape drive stops during the self test, 
a failure is indicated. Perform the read and write tests in 
order to isolate the fault. If the magnetic tape drive passes 


the read and write tests, perform the checks presented 
under the heading Magnetic Tape Communications 
Checks. 

4-89. MAGNETIC TAPE READ TEST 
4-90. Initiate the read test by momentarily jumpering 
pins 20 and 22 (RDTST) of microcomputer Ul. The read 
test causes the controller to perform the following 
functions: 

• Rewind the tape 

• Operate the tape drive in the read mode 

• If a cassette is installed, rewinds at end-of-tape and 
repeats the read operation 

4-91. During performance of the read test, make the 
following checks: 

1. During the rewind portion of the read test, 
check for approximately -I-4.8V (solenoid voltage) 
at A4J2, pin 14; approximately +0.2V (+ motor 
voltage) at A4J2, pin 17; and approximately -I-4.8V 
(- motor voltage) at A4J2, pin 18. If any voltage is 
not correct, trace the signal from Ul, pin 33, 
(REWD) through U2 and U4 to locate the fault. 
Also verify that the solenoid pulls in during rewind. 

2. Using an oscilloscope, verify that Ul, pin 27 
(CLEAR LEADER) is high just as the tape starts 
forward and is still on clear leader, and then drops 
low. Also observe a low 20 ms pulse as the start-of- 
tape hole passes over the optical sensing path. If 
these signals do not occur, check Q5; verify that the 
LED conducts by measuring voltage drop across 
R38; and check that A4J2, pin 8 (PHOTO XSTR) 
drops low when on clear leader. If all active devices 
appear normal, check alignment of the optical path. 

3. During forward read, the Motor (+) voltage 
(A4J2-17) should be at approximately -t-4.8V dc. If 
not, check the Forward signal from Ul-32 through 
U2-A and transistor U4B. The Motor(-) (A4J2-18) 
should measure approx 2.5V dc. If not check U6 
and its related components. 

4. Using a tape with data already recorded and a 
storage type oscilloscope, verify the waveforms at 
U5A-1, U5D-14, U5C-8 and U5B-7 against those 
shown in Figure 4-10. Be sure to note the voltage 
levels. Be sure the Head(-I-) (A4J2-3) and Head(-) 
(A4J2-4) wires are connected. If the proper signals 
are not present, a faulty U5 or an open resistor is 
indicated. Be sure to check that the signal at U5B-8 
is also present at Ul-39. 

5. Verify that Ul-27 is logic low with a cassette 
installed and logic high when the tape lid is open. 
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Table 4-12. Display/Keyboard Communication Check 


PROGRAM LISTING 


PROGRAM 6 1395 BYTES 

WRITE § 10081 = FF 

READ @ 10080 REPT 

DPY-DISPLAY/KYBD COMM. CHECK 

EXECUTE PROGRAM 12 

DPY-JUMP RU//C16 TO TP2 OR TP1 

DPY-+2-C0NT# 

STOP 

0: LABEL 0 

READ @ 10080 

DPY-HIT UUT 'WRITE' - CONT# 
STOP 

READ § 10081 

IF REGE AND 1 = 1 GOTO 1 
DPY-#BAD STATUS BIT 0 <NO KEY> 
DPY-+-CONT 
STOP 
GOTO 0 
1: LABEL 1 

READ e 10080 

DPY-HIT UUT 'RAMP' - CONT# 

STOP 

READ § 10080 
IF REGE = 21 GOTO 2 
DPY-READ DATA FAILURE - CONT# 
STOP 
GOTO 1 
2: LABEL 2 

DPY-#HIT UUT 'READ' TWICE, CONT 
STOP 

READ e 10081 

IF REGE AND 80 > 0 GOTO 3 
DPY-#BAD STATUS BIT 7, NO OVER 
DPY-+RUN 
STOP 
GOTO 2 
3: LABEL 3 

DPY-TEST STATUS BIT 3=0 <CTRL># 
EXECUTE PROGRAM 13 
WRITE § 10081 = FF 
READ @ 10081 

IF REGE AND 8 = 0 GOTO D 
DPY-#TEST STATUS BIT 3=1 <DATA> 
EXECUTE PROGRAM 13 
WRITE e 10080 = AA 
READ e 10081 

IF REGE AND 8 > 0 GOTO D 
WRITE @ 10081 = CO 
DPY-DISPLAY U'S LEFT-TO-RIGHT# 
REG2 = 0 

WRITE e 10081 = 20 


COMMENTS 


reset dlsplay/kybd 
clear out buffer 

delay 

disable watchdog 


clear buffer 


read status 

check - buffer full - yes 
no - error 


repeat status check 
buffer - full 
clear buffer 


read kybd 

check for 'ramp' key - yes 
not correct data 

repeat test 
read data passes 

I 

read status 

overrun bit set - yes 

overrun bit not set - fail 


repeat test 


delay 

reset 

read status 

last command "control"?- fail goto d 

write data 
read status 

last command "data"?- fail goto d 
clear display 

digit counter 

pointer to left most digit 
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Table 4-12. Display/Keyboard Communication Check (cont) 



PROGRAM LISTING 

COMMENTS 


4: LABEL 4 



WRITE § 10080 = 55 

write a "u" and increment (shift 
right) one digit 


INC REG2 

increment digit counter 


IF 20 > REG2 GOTO 4 

DPy-MLL U'S - YES//N070 

> than decimal 32 goto 4 


IF REGO = 0 GOTO E 

DPY-DISPLAy *. RIGHT-TO-LEFT# 

user checks for all u's - if no goto e 


REG3 = 20 

5: LABEL 5 

REG2 = REG3 DEC 

digit counter to right most 


WRITE @ 10081 r 20 OR REG2 

set digit pointer = let most digit + 
dec. value of reg 2 to right 


WRITE @ 10080 = AA 

write a to display; move pointer 

to right 1 digit 


DEC REG3 

decrement digit counter 


IF REG3 > 0 GOTO 5 

DPY-MLL •.'S - YES//N070 

dme - go to 5 


IF REGO = 0 GOTO E 

DPY-#FLASH EACH DIGIT 

user checks for all "*.'"s - if not 
goto e 


REG2 = 0 

6: LABEL 6 

flash pointer 


WRITE § 10081 = 60 OR REG2 

set flash mode - position = leftmost + 
dec. value of reg 2 


INC REG2 

inc. flash position 


IF 20 > REG2 GOTO 6 

flashed all characters 


WRITE g 10081 = 80 

DPy-+#-YES//N070 

turn off flash mode 


IF REGO = 0 GOTO C 

DPY-BLANK DISPLAY TWICE# 

user verifies all char flashed - if no 
goto c 


WRITE e 10081 = DF 

blank display (31 scans) 


EXECUTE PROGRAM 12 

delay 


WRITE @ REGF = DF 

DPy-+#-YES//N070 

blank display (31 scans) 


IF REGO = 0 GOTO C 

DPY-#MASTER RESET TEST 

EXECUTE PROGRAM 13 

user verifies display blanked - if no 
goto c 


WRITE e 10081 = FF 

Dpy-# 

DPY-DISPLAY BLANK-YES//N070 

master reset 


IF REGO = 0 GOTO C 

DPY-#LIGHT ALL LED'S 

user verifies display went blank - if 
no goto c 


WRITE e 10081 = 5F 

DPY-+#-YES//N070 

light all leds 


IF REGO = 0 GOTO C 

DPY-#SINGLE SEGMENT TEST CMD 

user verifies display went blank - if 
no goto c 


WRITE § 10081 = 00 

reset test 


WRITE § REGF = 1 

DPY-+-OK70 

start seg. test 


IF REGO = 0 GOTO C 

user verifies test started - if no 
goto c 
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Table 4-12. Display/Keyboard Communication Check (cont) 


DPY-#WALKING CHARACTER TEST CMD 

WRITE @ 10081 = 0 

WRITE e REGF = 2 

DPY-+-0K70 

IF REGO = 0 GOTO C 

WRITE § 10081 = 0 

DPY-HIT UUT PULSE LOW AND HIGH- 

DPY-+CONT# 

STOP 

DPY-#LED TEST COMMAND 
WRITE e REGF = ^1 
DPY-+#-ALL LEDS 0N?0 
IF REGO = 0 GOTO C 

DPY-UUT PULSE HIGH AND LOW OFF- 
DPY-+CONT# 

STOP 

DPY-#KEY TEST CMND 
WRITE @ 10081 = 0 
WRITE @ REGF = 8 
DPY-+#-STARTED?0 
IF REGO = 0 GOTO C 

GOTO F 
C: LABEL C 

DPY-WRITE CMND FAIL-CONT# 

STOP 
GOTO 3 
D: LABEL D 

DPY-#BAD STATUS BIT 3 <$E> 

STOP 
GOTO 3 
E: LABEL E 

DPY-WRITE DATA FAIL-CONT# 

STOP 
GOTO 3 
F: LABEL F 

DPY-DISPLAY/KYBD TEST COMPLETE 
WRITE @ 10081 = FF 


PROGRAM 12 21 BYTES 

REG1 = 40 
1: LABEL 1 
DEC REG1 

IF REG1 >0 GOTO 1 


PROGRAM 13 14 BYTES 

EXECUTE PROGRAM 12 
EXECUTE PROGRAM 12 
EXECUTE PROGRAM 12 


reset test 

start walk. char, test 

user verifies test started - if no 
goto c 
reset test 


start led test 

user verifies test started - if no 
goto c 


reset test 
start key test 

user verifies test started - if no 
goto c 


fail messages 


test complete 
reset display 


delay approx. 1 second 


delay approx. 3 seconds 


PROGRAM LISTING 


COMMENTS 


4-29 





901OA 



A. OBSERVED AT U5A-1, 500 mV/div. 

B. OBSERVED AT U5D-14, 2v/div. 

0. OBSERVED AT U5C-8, 5V/div. 


NOTE: STORAGE OSCILLOSCOPE USED TO OBTAIN STABLE DISPLAY. 


Figure 4-10. Read Test Waveforms 


6. Verify that Ul-38 is logic low with a cassette 
installed that has the file protect tab not removed, 
and logic high if the tab is removed. 

4-92. MAGNETIC TAPE WRITE TEST 
4-93. Initiate the write test by m omentarily jumpering 
pins 20 (ground) and 23 (WTTST) of microcomputer U1. 
The write test causes the controller to perform the 
following functions: 

• Rewind the tape. 

• Operate the tape drive in the forward direction and 
write the hexadecimal word CA at all locations on 
the tape. 

• Rewinds at end-of-tape and repeats the write 
operation. 

^-94. During performance of the write test, verify that 
le Head signal at A4J2-3 and the Head-signal at A4J2-4 
appear as shown in Figure 4-11. If the signals are not as 
shown, check gates U3-A, B, and D; transistors Q2, Q3, 
and Q4; and associated resistors. 


NOTE 

If the read and write test fail to isolate and 
correct a fault that causes failure of self test, it 
is possible that the controller passes self test 
but does not communicate properly with the 
main microprocessor. 

4-95. MAGNETIC TAPE COMMUNICATION 
CHECKS 

4-96. Communications bwtween the microprocessor, 
via the address and data bus, can be checked by means of 
a tester 9010A connected as described for 
Bus/RAM/ROM Checks. Using the tester 9010 A, check 
communication by performing the following operations: 

1. Disable the watchdog timer U31 by jumpering 
the C16 side of or R14 (located on the main 
assembly) to TP 12 (ground). 

2. Remove any tape cassette and leave the door 
open. 
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GROUND 



OBSERVED AT A4J2-4 (HEAD --) 


NOTE; STORAGE OSCILLOSCOPE USED TO OBTAIN STABLE DISPLAY. 


Figure 4-11. Write Test Wafeform 
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3. Turn UUT power off then on. Perform a 
looping read at location lOOAl. The data read 
should be 14. Reach inside the tape deck cover press 
the cassette-present switch located at the right of the 
head at the rear of the unit. The data read should be 
10. Press the write protect switch located at the 
front of the unit and verify data read is 04. 

3. Install a blank cassette (or one with obsolete 
data), which is not write protected, into the tape 
drive with the full reel to the left. Write a 11 to 
location 100A1. This write causes the tape to rewind 
and then move forward stop, rewind, go forward 
slightly and stop. 

4. Read at location lOOAl and verify data is 48. 

5. If these tests fail, perform the following series of 
manual tests: 

a. With the tester 9010A probe in the free-run 
mode, verify that Ul-4, 5,26, and 40 are at logic 
high; Ul-7 and 20 are at logic low; and that U1-2 
alternates between high and low. 


b. With the tester 901 OA probe synchronized to 
address, verify that Ul-8 (RD) goes low when a 
read at location 100AO is performed. 

c. With the tester 9010 A p robe in the free-run 
mode, verify that U1 -10 (W R) goes low as a write 
at location lOOAO is repeated. 

d. With the tester 90 lOA probe synchronized to 
address, verify that Ul-9 (AO) toggles when a 
toggle address at location 100AO, bit 0 is 
performed. 

e. With the tester 9010A probe synchronized to 
address, verify that Ul-12 (DO) toggles as a 
toggle data at location lOOAO, bit 0 is repeated. 
Repeat at pins 13 through 19 for bits 1 through 7 
of location lOOAO. 

f. If the above tests do not locate a faulty line of 
the microcomputer, replace U1 with a known- 
good device and recheck operation of the 
controller. 


Table 4-13. Memory and I/O Device Addressing and Commands 


MEMORY PAGE ADDRESSES 

MEMORY 

ADDRESS 

TYPE 

REFERENCE 

PAGE 

DESIGNATOR 

0 

0000 - 1FFF 

ROM 

U1* 

1 

2000 - 3FFF 

ROM 

U18 

2 

4000 - 5FFF 

ROM 

U19 

3 

6000 - 7FFF 

ROM 

U20 

4 

8000 - 9FFF 

ROM 

U21 

5 

AOOO - BFFF 

ROM 

U2* 

6,7 

COOO - FFFF 

RAM 

U9-U13 


“Located on piggy-back ROM pcb 


DISPLAY/KEYBOARD ASSEMBLY PROTOCOL 


ADDRESS 

DATA 

WRITE/READ 

FUNCTION PERFORMED 

10080 

Any 

Both 

Used to write and read data between the main microprocessor and the display 
peripheral microcomputer. On a write, sends data to the current display char¬ 
acter. On a read, gates keyboard data. (After a write, the position pointer is incre¬ 
mented by one to enable the next digit to the right on the display.) 

10081 

FF(hex) 

Write 

Master reset 

10081 

CO(hex) 

Write 

Clears the 32-character display. 

10081 

80(hex) 

Write 

Turns off flashing character mode. 

10081 

IIOxxxxx 

(binary) 

Write 

Turns off the display for xxxxx scans of the display, where xxxxx is the binary 
number of display scans; e.g. 00001 = one scan, 1000 = 16 scans, 11111 =31 
scans. 
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ADDRESS 

DATA 

WRITE/READ 

10081 

oilbbbbb 

(binary) 

Write 

10081 

OlObbbb 

(binary) 

Write 

10081 

001bbbbb 
(binary) 

Write 

10081 

01(hex) 

Write 

10081 

01(hex) 

Write 

10081 

04(hex) 

Write 

10081 

08(hex) 

Write 

10081 

OO(hex) 

Write 

10081 

bbbbbbbb 

(binary) 

Read 


FUNCTION PERFORMED 

Sets flashing character in the display position represented by bbbbb, where 
bbbbb is a binary number; 00000 = leftmost position, 11111= rightmost position. 

Turns on annunciator LEDs as follows: 
bbbbb 

00001 = EXECUTING 
00010 = PROGRAMMING 
00100 = STOPPED 
01000 = LOOPING 
10000 = MORE 

Moves the store pointer to the display position represented by bbbbb, where 
bbbbb is a binary number; 00000 = leftmost position, 11111 = rightmost position 
(usually followed by a write at address 10080 to place data in the selected display 
position). 

Selects display segment (self) test. 

Selects digit drivers (self) test. 

Selects annunciator (self) test. 

Selects keyboard (self) test. 

Selects reset test mode (always precedes the above self tests). 

Causes peripheral microcomputer to respond with a bbbbbbbb status byte as 
follows: 
bbbbbbbb 

xxxxxxxl = Output buffer and display full 
xxxxxxlx = Input buffer from keyboard full 
xxxxlxxx = Last write was control 
xxxxOxxx = Last write was data 

Ixxxxxxx = Overrun error (more than one key pressed before data read) 


POD/PROBE PIA (U22) INTERNAL REGISTER/BUFFER ADDRESSES 


ADDRESS 

WRITE DATA 

100C1 

00 

100C1 

04 

100C0 

As Required 

100C3 

00 

100C3 

04 

100C2 

As Required 


REGISTER/BUFFER ADDRESSED AND FUNCTION 


Sets I/O Port A control register to allow addressing of I/O Port A data direction register. 

Sets I/O Port A control register to allow addressing if I/O Port A data buffer. 

Sets the I/O Port A data direction register in accordance with the write dta, or addresses 
the I/O Port A data buffer; depending upon the previous setting of the I/O Port A control 
register. 

Sets I/O Port B control register to allow addressing of I/O port B data direction register. 

Sets I/O Port B control register to allow addressing if I/O Port B data buffer. 

Sets the I/O Port A data direction register in accordance with the write data, or 
addresses the I/O Port A data buffer; depending upon the previous setting of the I/O 
Port A control register. 
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Table 4-13. Memory and I/O Device Addressing and Commands (cont) 


POD/PROBE PIA (U22) PROTOCOL 

miJDRESS 

DATA 

WRITE/READ 

FUNCTION PERFORMED 

100C1 

OO(hex) 

Write 

Refer to above table of addresses. 

100C1 

04 (hex) 

Write 

Refer to above table of addresses. 

100C3 

00{hex) 

Write 

Refer to above table of addresses. 

100C3 

04(hex) 

Write 

Refer to above table of addresses. 

100C0 

99{hex) 

Write 

Sets I/O port A data direction register so that all I/O port A data buffer lines are 
outputs (follows a WRITE @ 100C1 = 00). 

100C0 

FF(hex) 

Write 

Sets I/O port A data direction register so that all I/O port A data buffer lines are 
inputs (follows a WRITE @ 100C1 = 00). 

100C2 

OO(hex) 

Write 

Sets I/O port B data direction register so that all I/O port B data buffer lines are 
outputs (follows a WRITE @ 100C3 = 00). 

100C2 

FF(hex) 

Write 

Sets I/O port B data direction register so that all I/O port B data buffer lines are 
inputs (follows a WRITE @ 10003 = 00). 

100C3 

30(hex) 

Write 

Sets PIA output CB2 to off. 

100C3 

38(hex) 

Write 

Sets PIA output CB2 to on. 

100C0 

bbbbbbbb 

(binary) 

Write 

Performs the following functions in accordance with the binary data represented 
by the bbbbbbbb write data as follows (Port A must be set to output), 
bbbbbbbb 

xxxxxxxl = Set MAINSTAT output high 

xxxxxxxO = Set MAINSTAT output low 

xxxxlxxx = Set pod RESET output high 

xxxxOxxx = Set pod RESET output low 

xxxlxxxx = Activate beeper 

xOOxxxxx = Turn probe pulse circuit off 

xOIxxxxx = Generate low probe pulses 

xIOxxxxx = Generate high probe pulses 

xllxxxxx = Generate low and high probe pulses (toggle) 

Oxxxxxxx = Select synchronized probe mode 

Ixxxxxxx = Select free-running probe mode 

100C0 

bbbbbbbb 

(binary) 

Read 

Causes the display peripheral microcomputer to respond with a bbbbbbbb status 
byte as follows (Port A must be set to input): 




bbbbbbbb 

xxxxxxlx = High PODSTAT signal from pod (see interface pod manual) 
xxxxxxOx = Low PODSTAT signal from pod (see interface pod manual) 
xxxxxlxx = High POWER FAIL signal from pod (indicates failure) 
xxxxxlxx = Invalid signal detected during last READ PROBE operation 
xlxxxxxx = Logic low signal detected during last READ PROBE operation 
Ixxxxxxx = Logic high signal detected during last READ PROBE operation 

V 
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Table 4-13. Memory and I/O Device Addressing and Commands (cont) 


MAGNETIC TAPE CONTROLLER PROTOCOL 

ADDRESS 

DATA 

WRITE/READ 

FUNCTION 

100AO 

Any 

Both 

Used to write and read data between the main microprocessor and the magnetic 
tape peripheral microcomputer. 

100A1 

11 (hex) 

Write 

Selects magnetic tape write mode; rewinds tape then starts in forward direction. 

100A1 

12(hex) 

Write 

Selects magnetic tape read mode; rewinds tape then starts in forward direction. 

100A1 

13(hex) 

Write 

Causes magnetic tape to stop. 

100A1 

bbbbbbbb 

(binary) 

Read 

Causes the magnetic tape peripheral microcomputer to respond with a bbbbbbbb 
status byte as foiiows: 




bbbbbbbb 

xxxxxxxl = Output buffer full 
xxxxxxlx = Input buffer full 
xxxxxlxx = No cassette loaded 
xxxxlxxx = Last write was a command 
xxxlxxxx = Cassette write protected 
xxlxxxxx = End-of-tape/clear leader 
xlxxxxxx = Error 

Ixxxxxxx = End-of-file read 

SIGNATURE GENERATOR/EVENT COUNTER PROTOCOL 

ADDRESS 

DATA 

WRITE/READ 

FUNCTION PERFORMED 

10000 

bbbbbbbb 

Read 

Reads the contents of the event counter plus the probe fuse blown bit. 

10020 

Any 

Write 

Resets the signature generator and the event counter. 

10040 

bbbbbbbb 

Read 

Reads the iow byte of the signature generator. 

10060 

bbbbbbbb 

Read 

Reads the high byte of the signature generator. 
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5-1. INTRODUCTION 

5-2. This section contains an illustrated parts 
reakdown of the instrument. A similiar parts list is 
.ncluded in the Options and Accessories Section for each 
of the options. Components are listed alphanumerically 
by assembly. Both electrical and mechanical components 
are listed by reference designation. Each listed part is 
shown in an accompanying illustration. 

5-3. Parts lists include the following information: 

1. Reference Designation. 

2. Description of Each Part. 

3. FLUKE Stock Number. 

4. Federal Supply Code for Manufacturers. 

5. Manufacturer's Part Number. 

6. Total Quantity of Components Per Assembly. 

7. Recommended quantity: This entry indicates 
the recommended number of spare parts necessary 
to support one to five instruments for a period of 2 
years. This list presumes an availability of common 
electronic parts at the maintenance site. For 
maintenance for 1 year or more at an isolated site, it 
is recommended that at least one of each assembly 
in the instrument be stocked. In the case of optional 
subassemblies, plug-ins, etc., that are not always 
part of the instrument or are deviations from the 
basic instrument model, the REC QTY column lists 
the recommended spares quantity for the items in 
that particular assembly. 

5-4. HOW TO OBTAIN PARTS 

5-5. Components may be ordered directly from the 
manufacturer's part number, or from the John Fluke 


Mfg. Co., Inc. or an authorized representative by using 
the FLUKE STOCK NUMBER. In the event the part 
ordered has been replaces by a new or improved part, the 
replacement will be accompanied by an explanatory note 
and installation instructions if necessary. 

5-6. To ensure prompt and efficient handling of your 
order, include the following information. 

1. Quantity. 

2. FLUKE Stock Number. 

3. Description. 

4. Reference Designation. 

5. Printed Circuit Board Part Number and 
Revision Letter. 

6. Instrument Model and Serial Number. 

5-7. A Recommended Spare Parts Kit for your basic 
instrument is available from the factory. This kit contains 
those items listed in the REC QTY column for the parts 
lists in the quantities recommended. 

5-8. Parts price information is available from the John 
Fluke Mfg. Co., Inc. or its representative. Prices are also 
available in a Fluke Replacement Parts Catalog, which is 
available upon request. 

CAUTION 

(X) 

Indicated devices are subject to damage by 
static discharge. 
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Table 5-1. Final Assembly 


— 

DESCRIPTION 

■alNM 

m 

MFG PART NO. 



FINAL ASSEMBLY, 9010A 

FIGURE 5-1 (9010A-5031) 





A1® 

MAIN PCB ASSEMBLY 

5 7 926 8 

89536 

57 926 8 

1 

A2® 

DISPLAY PCB ASSEMBLY 

579250 

89536 

57 92 50 

1 

A3 

KEYBOARD PCB ASSEMBLY 

579425 

89536 

579425 

1 

A4® 

MAGNETIC TAPE PCB ASSEMBLY 

579441 

89536 

579441 

1 

AY 

PROBE ASSEMBLY 

580969 

89536 

580969 

1 

A10® 

PIGGYBACK ROM PCB ASSEMBLY 

613869 

89536 

613869 

1 


FI 

FUSE 

ORDER 

FOR 

APPROPRIATE 

SOURCE 

1 


1A (100/120V) 

369819 

71400 

AGC1 




1/2A (220/240V) 

153858 

71400 

AGC1-2 



F2 

FUSE, (W/XF2, MP15) 

ORDER 

FOR 

APPROPRIATE 

SOURCE 

1 


1/4A (100/120V) 

109314 

71400 

AGC1-4 




1/4A (220/240V) 

543504 

75915 

212.250 



HI 

NUT, HEX, 6-32 

110551 

89536 

110551 


1 

H2 

NUT, KEP, #4 

195255 

89536 

195255 


2 

H3 

NUT, KEP, #6 

152819 

89536 

152819 


2 

H4 

NUT, KEP, #8 

195263 

89536 

195263 


3 

H5 

NUT, aip 

603613 

89536 

603613 


2 

H6 

SCREW, PHP, 4-40 X 1/2 

152132 

89536 

152132 


4 

H7 

SCREW, PHP, 4-40 X 3/4 

115063 

89536 

115063 


4 

H8 

SCREW, PHP, 4-40 X 3/8 

256164 

89536 

256164 


1 

H9 

SCREW, PHP, 4-40 X 1 3/8 

614511 

89536 

61451,1 


4 

H10 

SCREW, PHP, 6-32 X 1/4 

177022 

89536 

177022 


6 

H11 

SCREW, PHP, 6-32 X 3/8 

334458 

89536 

334458 


9 

HI 2 

SCREW, PHP, 8-32 X 1/2 

159749 

89536 

159749 


3 

HI 3 

SCREW, RHP, 4-40 X 1/4 

256156 

89536 

256156 


3 

HI 4 

SCREW, RHP, 4-40 X 3/4 

115063 

89536 

115063 


2 

HI 5 

SCREW, TRUSS HD, 6-32 X 5/16 

335174 

89536 

335174 


10 

HI 6 

WASHER, FLAT, #4 EXT 

413948 

89536 

413948 


8 

HI 7 

WASHER, FLAT, #6 

110270 

89536 

110270 


3 

HI 8 

WASHER, FLAT, #8 

110288 

89536 

110288 


3 

HI 9 

WASHER, SPLIT LOCK, #4 

110395 

89536 

110395 


2 

H20 

WASHER, SPLIT LOCK, #6 

169235 

89536 

169235 


10 

MP1 

BASE 

583054 

89536 

583054 


1 

MP2 

BASE, SHIELD 

544882 

89536 

544882 


1 

MP3 

BRACKET, FAN 

607192 

89536 

607192 


1 

MP4 

BRACKET, ROM 

582304 

89536 

582304 


1 

MP5 

CABLE TIE 

172080 

89536 

172080 


1 

MP6 

CASE, KEYBOARD TOP 

607127 

89536 

607127 


1 

MP7 

BUTTON, CASSETTE COVER 

608810 

89536 

608810 


1 

MP8 

DECAL, FRONT PANEL KEYBOARD 

536763 

89536 

536763 


1 

MP9 

DECAL, KEY TOP 

586507 

89536 

586507 


1 
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Table 5-1. Final Assembly (cont) 


WM 

DESCRIPTION 

B 

MFC 

SPLY 

MFC PART NO. 

mm 


NO. 

CODE 


MP10 

DECAL, SPEC 

536839 

89536 

536839 

MP11 

DOOR, CASSETTE 

577676 

89536 

577676 

MP12 

FAN, AIR, 12VDC 

501312 

89536 

501312 

MP13 

FOOT, BLACK RUBBER 

513820 

89536 

513820 

MP14 

FRONT PANEL, KEYBOARD 

609156 

89536 

609156 

MP15 

FUSEHOLDER CAP 

ORDER 

FOR 

APPROPRIATE SOURCE 


(100/120V) 

460238 

89536 

460238 


(220/240) 

461020 

89536 

461020 

MP16 

LINE CORD 

343723 

89536 

343723 

MP17 

LUG, SOLDER #6 

132399 

78189 

2104-06-00 

MP18 

LUG, SOLDER 

441972 

79963 

761 

MP19 

NAME PLATE, SERIAL # (NOT SHOWN) 

472795 

89536 

472795 

MP20 

NUT PLATE 

609222 

89536 

609222 

MP21 

NUT PLATE 

609214 

89536 

609214 

MP22 

POST, SLIDING LOCK ASSEMBLY 

353201 

89536 

353201 

MP23 

PANEL, REAR 

577593 

89536 

577593 

MP24 

PROBE ACCESSORIES (NOT SHOWN) 

613802 

89536 

613802 

MP25 

SWITCH ASSEMBLY 

577619 

89536 

577619 

MP26 

SPACER, FAN 

607143 

89536 

607143 

MP27 

SUB PANEL, BLANK 

579334 

89536 

579334 

MP28 

TAPE, CASSETTE 

446997 

51372 

MI-50-3 06 6 

MP29 

CONNECTOR, BNC 

152033 

95712 

30355-1 

MP30 

CONNECTOR, LINE CORD 

446328 

05245 

6J4 

MP31 

CONNECTOR, 2-POS 

602706 

00779 

640442-2 


TRANSFORMER, POWER (ON A1 ASSEMBLY) 

579185 

89536 

579185 

irfi 

OPERATION MANUAL, 901 OA 

609263 

89536 

6O9263 

TM2 

REFERENCE GUIDE, 9010A 

609271 

89536 

609271 

TM3 

PROGRAM MANUAL, 9010A 

609289 

89536 

609289 

TMII 

SERVICE MANUAL, 901 OA 

609297 

89536 

609297 

W2 

CABLE, AC 

581843 

89536 

581 843 

W3 

CABLE, POWER SWITCH 

609123 

89536 

609123 


RECOMMENDED SPARES KIT 

638619 

89536 

638619 


XF2 SEE A1 , TABLE 5-2 


1 


ATTACHED TO A1 PCB WITH 
MPi| BRACKET 
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Figure 5-1. Final Assembly (cont) 
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Table 5-2. A1 Main PCB Assembly 


REF 

DES 


DESCRIPTION 


nijlijs 

■a 


BuiMn 

wBm 

MFG PART NO. 

Bll 

HI 



TOT 


OTY 

111 


A1® MAIN PCB ASSEMBLY 

FIGURE 5-2 ( 90 0 0A-it001T) 

Cl CAP, ELECT, 15,000 UF -10+30$, 16V 

C2 CAP, ELECT, 15,000 UF -10+30$, 16V 

C3 CAP, ELECT, 15,000 UF -10+30$, 16V 

C4 CAP, ELECT, 100 UF -10/+75$, 15V 

C5 CAP, ELECT, 47 UF -10/+75$, 16V 

C6 CAP, ELECT, 3300 UF -10/+30$, 25V 

C7 CAP, ELECT, 100 UF -10/+75$, 15V 

C8 CAP, ELECT, 47 UF -10/+75$, 16V 

C9 CAP, ELECT, 3300 UF -10/+30$, 25V 

CIO CAP, ELECT, 100 UF -10/+75$, 15V 

C11 CAP, ELECT, 100 UF -10/+75$, 15V 

C12 CAP, ELECT, 3300 UF -10/+30$, 25V 

C13 CAP, ELECT, 470 UF 80/100V 


C16 

CAP, 

TA, 

10 

OF 

+/- 

20$ 

, 20V 

C17 

CAP, 

CER, 

0 

.1 UF, 

GMV, 10V 

C18 

CAP, 

CER, 

0 

.22 

UF 

+/- 

■20$, 

50V 

C19 

CAP, 

CER, 

0 

.22 

UF 

+/- 

■20$, 

50V 

C20 

CAP, 

CER, 

0 

.22 

UF 

+/- 

■20$, 

50V 

C21 

CAP, 

CER, 

0 

.22 

UF 

+/- 

■20$, 

50V 

C22 

CAP, 

CER, 

0 

.22 

UF 

+/- 

■20$, 

50V 

C23 

CAP, 

CER, 

0 

.22 

UF 

+/- 

-20$, 

50V 

C24 

CAP, 

CER, 

0 

.22 

UF 

+/- 

■20$, 

50V 

C25 

CAP, 

CER, 

0 

.22 

UF 

+/■ 

o 

C\J 

50V 

C26 

CAP, 

CER, 

0 

.22 

UF 

+/- 

-20$, 

50V 

C27 

CAP, 

CER, 

0 

,22 

UF 

+/• 

-20$, 

50V 

C28 

CAP, 

CER, 

0 

.22 

UF 

+/■ 

-20$, 

50V 

C29 

CAP, 

CER, 

0 

.22 

UF 

+/■ 

-20$, 

50V 

C30 

CAP, 

CER, 

0 

.22 

UF 

+/• 

-20$, 

50V 

C31 

CAP, 

CER, 

0 

.22 

UF 

+/• 

-20$, 

50V 

C32 

CAP, 

CER, 

0 

.22 

UF 

+/ 

-20$, 

50V 

C33 

CAP, 

CER, 

0 

.22 

UF 

+/ 

-20$, 

50V 

C34 

CAP, 

CER, 

0 

.22 

UF 

+/ 

-20$, 

50V 

C35 

CAP, 

CER, 

0 

.22 

UF 

+/ 

-20$, 

50V 

C36 

CAP, 

CER, 

0 

.22 

UF 

+/ 

-20$, 

50V 

C37 

CAP, 

CER, 

0 

.22 

UF 

+/ 

-20$, 

50V 

C38 

CAP, 

CER, 

0 

.22 

UF 

+/ 

-20$, 

50V 

C39 

CAP, 

CER, 

0 

.22 

UF 

+/ 

-20$, 

50V 

C40 

CAP, 

CER, 

0 

.22 

UF 

+/ 

-20$, 

50V 

C41 

CAP, 

CER, 

0 

.22 

UF 

+/ 

-20$, 

50V 

C43 

CAP, 

CER, 

0 

.22 

UF 

+/ 

-20$, 

50V 


C44 

C45 

C47 

C48 

C49 

C50 

C51 


CAP, ELECT, 100 UF -10/+75$, 15V 
CAP, CER, 0.22 UF +/-20$, 50V 

CAP, CER, 0.22 UF +/-20$, 50V 
CAP, CER, 0.01 UF +/-5$, 16V 
CAP, CER, 0.1 UF, GMV, 10V 
CAP, CER, 0.22 UF +/-20$, 50V 
CAP, VAR, 1.7 - 10 PF, 250V 


579300 

89536 

579300 

REF 

574186 

89536 

574186 

3 

5741 86 

89536 

574186 

REF 

574186 

89536 

5741 86 

REF 

416982 

89536 

416982 

7 

519561 

89536 

519561 

2 

574178 

89536 

574178 

3 

416982 

89536 

416982 

REF 

519561 

89536 

519561 

REF 

574178 

89536 

574178 

REF 

416982 

89536 

416982 

REF 

416982 

89536 

416982 

REF 

574178 

89536 

574178 

REF 

574160 

89536 

574160 

1 

330662 

56289 

196D106X0020KA1 

2 

368647 

71590 

UK10-104 

2 

519157 

51406 

RPE111Z5U224M50V 

41 

519157 

51406 

RPE111Z5U224M50V 

REF 

519157 

51406 

RPE111Z5U224M50V 

REF 

519157 

51406 

RPE111Z5U224M50V 

REF 

519157 

51406 

RPE1 11Z5U224M50V 

REF 

519157 

51406 

RPE1 11Z5U224M50V 

REF 

519157 

51406 

RPE111Z5U224M50V 

REF 

519157 

51406 

RPE111Z5U224M50V 

REF 

519157 

51406 

RPE111Z5U224M50V 

REF 

519157 

51406 

RPE111Z50224P60V 

REF 

519157 

51406 

RPE111Z5U224M50V 

REF 

519157 

51406 

RPE111Z5U224160V 

REF 

519157 

51406 

RPE1 11Z5U224M50V 

REF 

519157 

51406 

RPE111Z5U224M50V 

REF 

519157 

51406 

RPE111Z5U224M50V 

REF 

519157 

51406 

RPE111Z5U224M50V 

REF 

519157 

51406 

RPE111Z5U224M50V 

REF 

519157 

51406 

RPE111Z5U224P60V 

REF 

519157 

51406 

RPE111Z5U224^60V 

REF 

519157 

51406 

RPE111Z5U224M50V 

REF 

519157 

51406 

RPE111Z5U224M50V 

REF 

519157 

51406 

RPE111Z5U224M50V 

REF 

519157 

51406 

RPE1 11Z5U224M50V 

REF 

519157 

51406 

RPE1 11Z5U224M50V 

REF 

519157 

51406 

RPE111Z5U224M50V 

REF 

416982 

89536 

416982 

REF 

519157 

51406 

RPE1 11Z5U224M50V 

REF 

519157 

51406 

RPE1 11Z5U224M50V 

REF 

368639 

14655 

HCC16103P 

1 

368647 

71590 

UK10-104 

REF 

519157 

51406 

RPE111Z5U224P60V 

REF 

321109 

56289 

GKB10000 

1 
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Table 5-2. A1 Main PCB Assembly (cont) 



C52 

CAP, VAR, 4 . 5-50 PF, 250V 

321117 

73899 

DVJ305A 

1 

C53 

CAP, CER, 0.22 UF +/-20il, 50V 

519157 

51406 

RPE111Z5U224M50V 

REF 

C54 

CAP, CER, 0.001 UF +/-20J, 500V 

402966 

72982 

8121-A100-W5R-102M 

3 

C55 

CAP, CER, 0.001 UF +/-20$, 500V 

402966 

72982 

8121-A100-W5R-102M 

REF 

C56 

CAP, TA, 22 OF +/-20?, 15V 

423012 

56 289 

196D226X0015KA1 

4 

C57 

CAP, CER, 0.22 UF +/-20$, 50V 

519157 

51406 

RPE111Z5U224160V 

REF 

C58 

CAP, CER, 0.22 UF +/-20$, 50V 

519157 

51406 

RPE111Z5U224160V 

REF 

C59 

CAP, CER, 0.22 UF +/-20$, 50V 

519157 

51406 

RPE111Z5U224160V 

REF 

C60 

CAP, CER, 0.22 UF +/-20?, 50V 

519157 

51406 

Rre111Z5U224^60V 

REF 

C61 

CAP, CER, 0.22 UF +/-20?, 50V 

519157 

51406 

RPE111Z5U224F60V 

REF 

C62 

CAP, CER, 0.22 UF +/-20$, 50V 

519157 

51406 

RPE111Z5U2241C0V 

REF 

C64 

CAP, CER, 100 PF +/-10$, 1000V 

105593 

71590 

DD-101 

2 

C65 

CAP, CER, 2000 PF, GMV, 1000V 

105569 

71590 

DA140-139CB 

1 

C66 

CAP, TA, 22 UF +/-20$, 15V 

423012 

56 289 

196D226X0015KA1 

REF 

C67 

CAP, TA, 22 UF +/- 20 %, 15V 

423012 

56289 

196D226X0015KA1 

REF 

C68 

CAP, TA, 10 UF +/- 20 %, 20V 

330662 

56289 

196D106X0020KA1 

REF 

C69 

CAP, TA, 22 UF +/-20?, 15V 

423012 

56289 

196D226X0015KA1 

REF 

C70 

CAP, CER, 100 PF +/-10?, 1000V 

105593 

71590 

DD-101 

REF 

C71 

CAP, CER, 0.22 UF +/- 20 %, 50V 

519157 

51406 

RPE111Z5U224M50V 

REF 

C72 

CAP, CER, 0.22 UF +/-20?, 50V 

519157 

51406 

RPE111Z5U224160V 

REF 

C76 

CAP, ELECT, 100 UF -10/+75?, 15V 

416982 

89536 

416982 

REF 

C77 

CAP, ELECT, 100 UF -10/+75?, 15V 

416982 

89536 

416982 

REF 

C78 

CAP, TA, 6.8 UF +/-20$, 35V 

363713 

56 2 89 

196D685X0035KA1 

2 

^79 

CAP, TA, 6.8 UF +/-20$, 35V 

363713 

56 2 8 9 

196D685X0035KA1 

REF 

) 

CAP, CER, 0.001 UF +/-20?, 500V 

402966 

72982 

8121-A100-W5R-102M 

REF 

C81 

CAP, CER, 0.22 UF +/- 20 %, 50V 

519157 

51406 

RPE111Z5U2241C0V 

REF 

C82 

CAP, CER, 470 PF +/-20$, 100V 

3 5 82 7 5 

72982 

8111-A100-W5R-471M 

3 

C83 

CAP, CER, 470 PF +/-20?, 100V 

358275 

72982 

8111-A100-W5R-471M 

REF 

C84 

CAP, CER, 470 PF +/-20$, 100V 

358275 

72982 

8111-A100-W5R-471M 

REF 

C85 

CAP, CER, 500 PF +/-110$, 1KV 

1056 92 

71590 

2DDH60N501K 

1 

C86 

CAP, CER, 0.22 UF +/-20$, 50V 

519157 

51406 

RPE111Z5D224M50V 

REF 

C 87 

CAP, CER, 0.22 UF +/-20$, 50V 

519157 

51406 

RPE111Z5U224^60V 

REF 

C88 

CAP, CER, 0.22 UF +/- 20 %, 50V 

519157 

51406 

RPE111Z5U224160V 

REF 

CR1 

DIODE, SI, HIGH VOLTAGE 

325746 

04713 

MR751 

2 

CR2 

DIODE, SI, HIGH VOLTAGE 

325746 

04713 

MR751 

REF 

CR3 

DIODE, HI-SPEED SWITCHING 

203323 

07910 

1N4448 

9 

CR4 

DIODE, HI-SPEED SWITCHING 

203323 

07910 

1N4448 

REF 

CR5 

DIODE, HI-SPEED SWITCHING 

203323 

07910 

1N4448 

REF 

CR6 

DIODE, HI-SPEED SWITCHING 

203323 

07910 

1N4448 

REF 

CR7 

DIODE, HI-SPEED SWITCHING 

203323 

07910 

1N4448 

REF 

CR10 

DIODE, HI-SPEED SWITCHING 

203323 

07910 

1N4448 

REF 

CR11 

DIODE, HI-SPEED SWITCHING 

203323 

07910 

1N4448 

REF 

CR12 

DIODE, HI-SPEED SWITCHING 

203323 

07910 

1N4448 

REF 

CRI 3 

DIODE, HI-SPEED SWITCHING 

203323 

07910 

1N4448 

REF 

E3 

CONNECTOR, POST 

267500 

00779 

86144-2 

REF 

G1 

CRYSTAL, OSCILLATOR, 6.5 MHZ, +/-1$ 

586933 

89536 

5866 1 0 

1 

HI 

NUT, HEX, 4-40 

147611 

89536 

147611 

3 

H2 

NUT, HEX, LOCKING, 6-32 

329722 

89536 

329722 

2 

H3 

SCREW, RHP, 4-40 X 1/4 

256 156 

89536 

256156 

3 

H4 

SCREW, PHP, 6-32 X 5/16 

424713 

89536 

424713 

2 










901OA 


Table 5-2. A1 Main PCB Assembly (cont) 



DESCRIPTION 

F 

S 

[MH 

M 

SI 



NO. 

C( 


WASHER, SPLIT LOCK, #4 
WASHER, SPLIT LOCK, #6 
CONNECTOR 

CONNECTOR, 9 CONTACT 
CONNECTOR, POST 

CONNECTOR, POST 
CONNECTOR PIN 
CONNECTOR, POST 
SOCKET, 28-PIN 
CHOKE, 10 UH 

BRACKET, BNC 
COVER, AC SWITCH 
HEAT SINK 
HEAT SINK 
SPACER, STANDOFF 


110395 

110692 

461996 

574541 

267500 

267500 

513879 

267500 

419077 

502138 

577635 
4 7 5681 
536797 
524934 
416750 




89536 

89536 

00779 

00779 

00779 

00779 

00779 

00779 

01295 

89536 


MFG PART NO. 


110395 

110692 

206584-1 

207084-2 

86144-2 

86144-2 

4-870221 

86144-2 

0922800 

502138 

577635 

475681 

536797 

6025B-TT 

416750 




TOT BEG I 0 


QTY QTY T 


SPACER, FOR 14 PIN DIP 

441865 

32559 

814-060 

1 

SPACER, STANDOFF 

435578 

89536 

435578 

4 

CONNECTOR, 2-PIN 

602698 

00779 

640456-1 

1 

CONNECTOR, PCB HEADER 

512269 

00779 

350211-1 

1 

CONNECTOR, POST 

267500 

00779 

86144-2 

REF 

TRANSISTOR, FIELD EFFECT 

288910 

17856 

DN1807 

1 

TRANSISTOR, SI, NPN 

218396 

04713 

2N3904 

1 

TRANSISTOR, SI, NPN 

330803 

04713 

MPS6 560 

4 

TRANSISTOR, SI, NPN 

330803 

04713 

MPS6 560 

REF 

TRANSISTOR, SI, NPN 

330803 

04713 

MPS6 56 0 

REF 

TRANSISTOR, SI, NPN 

330803 

04713 

MPS6 560 

REF 

RES, COMP, 750 +/-5?, 1/2W 

108894 

01121 

EB7515 

1 

RES, VAR, 100 +/-10$, 1/2W 

275735 

,11236 

360T-101A 

1 

RES, DEP. CAR, 300 +/-5?, 1/4W 

441519 

80031 

CR251-4-5P300E 

1 

RES, DEP, CAR, 120 +/-5$, 1/4W 

442293 

80031 

CR251-4-5P120E 

1 

RES, DEP. CAR, 1 .5K +/-5?, 1/4W 

573212 

80031 

CR251-4-5P1K5 

1 

RES, COMP, 2.7K +/-5?, 1/2W 

109074 

01121 

EB2725 

1 

RES, COMP, 1.5K +/-5?, 1/2W 

266353 

01121 

EB1K35 

1 

RES, COMP, 18K +/-5?, 1/2W 

187898 

01121 

EBl845 

1 

RES, COMP, 100 +/-5%, U2W 

188508 

01121 

EB1015 

1 

RES, DEP. CAR, 20 +/-5%, 1/4W 

572958 

80031 

CR251-4-5P20E 

2 

RES, DEP. CAR, 20 +/-55E, 1/4W 

572958 

80031 

CR251-4-5P20E 

REF 

RES, DEP. CAR, 1M +/-5?, 1/4W 

573691 

80031 

CR251-4-5P1M 

1 

RES, DEP. CAR, 10OK +/-5?, 1/4W 

573584 

80031 

CR251-4-5P100K 

3 

RES, DEP. CAR, 100K +/-5J, 1/4W 

573584 

80031 

CR251-4-5P100K 

REF 

RES, DEP. CAR, 220K +/-5%, 1/4W 

573642 

80031 

CR251-4-5P220K 

1 

RES, DEP. CAR, 4.7K +/-5%, 1/4W 

573311 

80031 

CR251-4-5P4K7 

2 

RES, DEP. CAR, 4.7K +/-5$, 1/4W 

573311 

80031 

CR251-4-5P4K7 

REF 

RES, DEP. CAR, 1 OK +/-5$, 1/4W 

573394 

80031 

CR251-4-5P10K 

2 

RES, DEP. CAR, 2K +/-5$, 1/4W 

573238 

80031 

CR251-4-5P2K 

1 

RES, DEP. CAR, 220 +/-5%, 1/4W 

574244 

80031 

CR251-4-5P220E 

1 

RES, DEP. CAR, 200 +/-5J, 1/4W 

573055 

80031 

CR251-4-5P200E 

2 

RES, DEP. CAR, 330 +/-5J, 1/4W 

573089 

80031 

CR251-4-5P330E 

1 

RES, DEP. CAR, 150 +/-5J, 1/4W 

573030 

80031 

CR251-4-5P150E 

1 

RES, MTL. FILM, 15K +/-1%, 1/8W 

285296 

91637 

CMF551502F 

1 

RES, MIL. FILM, 4.42K +/-1J, 1/8W 

288514 

91637 

CMF554421F 

1 


5-11 











901OA 


Table 5-2. A1 Main PCB Assembly (cont) 


m 

DESCRIPTION 


m 

MFG PART NO. 

TOT 

OTY 

i 

i 

R28 

RES, MTL. FILM, 200 +/-1?, 1/8W 

245340 

91637 

CMF552000F 

1 



R29 

RES, MIL. FILM, 100 1/8W 

168195 

91637 

CMF551000F 

1 

R30 

RES, DEP. CAR, 2.2K +/-5%, 1/4W 

573246 

80031 

CR251-4-5P2K2 

7 

R31 

RES, DEP. CAR, 2.2K +/-5?, 1/itW 

573246 

80031 

CR251-4-5P2K2 

REF 

R32 

RES, DEP. CAR, 2.2K +/-5$, 1/4W 

573246 

80031 

CR251-4-5P2K2 

REF 

R33 

RES, DEP. CAR, 470 +/-5%, 1/4W 

573121 

80031 

CR251-4-5P470E 

REF 

R3^ 

RES, DEP. CAR, 390 +/-5%, 1/4W 

573105 

80031 

CR251-4-5P390E 

1 

R35 

RES, DEP. CAR, 100 +/-5?, 1/4W 

573014 

80031 

CR251-4-5P100E 

4 

R36 

RES, DEP. CAR, 100 +/-5$, 1/4W 

573014 

80031 

CR251-4-5P100E 

REF 

R37 

RES, DEP. CAR, 100 +/-5%, 1/4W 

573014 

80031 

CR251-4-5P100E 

REF 

R38 

RES, DEP. CAR, 750 +/-5%, 1/4W 

573162 

80031 

CR251-4-5P750E 

1 

R39 

RES, DEP. CAR, IK +/-5%, 1/4W 

573170 

80031 

CR251-4-5P1K 

3 

R40 

RES, DEP. CAR, 100K +/-5%, 1/4W 

573584 

80031 

CR251-4-5P100K 

REF 

R41 

RES, DEP. CAR, 200 +/-5%, 1/4W 

573055 

80031 

CR251-4-5P200E 

REF 

R42 

RES, DEP. CAR, 10K +/-5%, 1/4W 

573394 

80031 

CR251-4-5P10K 

REF 

R43 

RES, DEP. CAR, 6 80 +/-5%, 1/4W 

573154 

80031 

CR251-4-5P680E 

1 

R46 

RES, DEP. CAR, IK +/-5$, 1/4W 

573170 

80031 

CR251-4-5P1K 

REF 

R47 

RES, DEP. CAR, 2.2K +/-5%, 1/4W 

573246 

80031 

CR251-4-5P2K2 

REF 

R48 

RES, DEP. CAR, IK +/-5%, 1/4W 

573170 

80031 

CR251-4-5P1K 

REF 

R49 

RES, DEP. CAR, 10K +/-5%, 1/4W 

348839 

80031 

CR251-4-5P10K 

3 

R50 

RES, DEP. CAR, 2.7K +/-5%, 1/4W 

573261 

80031 

CR251-4-5P2K7 

1 

R51 

RES, DEP. CAR, 5.IK +/-5%, 1/4W 

573329 

80031 

CR251-4-5P5K1 

1 

R52 

RES, DEP. CAR, 100 +/-5$, 1/4W 

573014 

80031 

CR251-4-5P100E 

REF 

0^3 

RES, DEP. CAR, 2.2K +/-5%, 1/4W 

573246 

80031 

CR251-4-5P2K2 

REF 

1 

RES, DEP. CAR, 2.2K +/~5%, 1/4W 

573246 

80031 

CR251-4-5P2K2 

REF 

R55 

RES, DEP. CAR, 10 +/-5?, 1/4W 

572941 

80031 

CR251-4-5P10E 

1 

R56 

RES, DEP. CAR, 2K +/-5%, 1/4W 

441469 

80031 

CR251-4-5P2K 

1 

R57 

RES, DEP. CAR, 10K +/-5$, 1/4W 

348839 

80031 

CR251-4-5P10K 

REF 

R58 

RES, DEP. CAR, 10K +/-5%, 1/4W 

348839 

80031 

CR251-4-5P10K 

REF 

R59 

RES, COMP, 4.7K +/-5%, 1/4W 

348821 

01121 

CB4725 

1 

R60 

RES, DEP. CAR, IK +/-5$, 1/4W 

573170 

80031 

CR251-4-5P1K 

2 

R61 

RES, DEP. CAR, IK +/-5?, 1/4W 

573170 

80031 

CR251-4-5P1K 

REF 

RV1 

VARISTOR, RMS VOLT 300 

443192 

09214 

V300LA2 

1 

SI 

SWITCH, m-OFF 

453605 

89536 

453605 

1 

1 

T1 

SEE FINAL ASSEMBLY, TABLE 5-1 





T2 

TRANSFORMER, PULSE 

579219 

89536 

579219 

1 

TP1-TPU 

CONNECTOR, POST 

267500 

00779 

86144-2 

REF 

U1 

IC, ADJUSTABLE VOLTAGE REGULATOR 

585497 

12040 

LM338K 

1 

1 

U2 

RECTIFIER, -BRIDGE 

296 509 

09423 

FB200 

3 

1 

U3 

IC, LIN, NEG VOLT, REG SERIES 2-24 VOLTS 

394551 

04713 

MC7905CT 

1 

1 

U4 

BRIDGE RECTIFIER 

296509 

09423 

FB200 

REF 

U5 

IC, LIN, VOLT REG, FIXED VOLTAGES 

413195 

04713 

MC7812TP 

1 

1 

U6 

RECTIFIER, BRIDGE 

2 96 509 

09423 

FB200 

REF 

U7 

RECTIFIER, BRIDGE 

341008 

11711 

KBP06 

1 

1 

U8® 

IC, MOS, SI, GATE N-CHANNEL, 8-BIT 

478073 

50088 

MK3880-4CPU 

1 

1 

U9® 

IC, MOS, 16,384-bit random ACCESS MEMORY 

483487 

01295 

TMS4116-25JL 

8 

2 

U10® 

IC, MOS, 16,384-bit RANDOM ACCESS MEMORY 

483487 

01295 

TMS4116-25JL 

REF 

U11® 

IC, MOS, 16,384-bit RANDOM ACCESS MEMORY 

483487 

01295 

TMS4116-25JL 

REF 

U12® 

IC, MOS, 16,384-bit RANDOM ACCESS MEMORY 

483487 

01295 

TMS4116-25JL 

REF 

U13® 

IC, MOS, 16,384-bit RANDOM ACCESS MEMORY 

483487 

01295 

TMS4116-25JL 

REF 
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Table 5-2. A1 Main PCB Assembly (cent) 


■1 

DESCRIPTION 

||||^^[ 


MFG PART NO. 

TOT 

OTY 

I 

Ullt® 

IC, MOS, 16,384-bit RANDOM ACCESS MEMORY 

483487 

01295 

TMS4116-25JL 

REF 


U15® 

IC, MOS, 16,384-bit random ACCESS MEMORY 

483487 

01295 

TMS4116-25JL 

REF 


U16® 

IC, MOS, 16,384-bit random ACCESS MEMORY 

483487 

01295 

TMS4116-25JL 

REF 


U18 

IC, ROM 

605089 

89536 

605089 

1 

1 

U19 

IC, ROM 

605097 

89536 

605097 

1 

1 

U20 

IC, ROM 

605105 

89536 

605105 

1 

1 

U21 

IC, ROM 

605113 

89536 

605113 

1 

1 

U22 

IC, PERIPHERAL INTERFACE ADAPTER 

536318 

55576 

SYP6520 

1 

1 

U23 

IC, TTL, MSI, DATA SELECTOR, MULTIPLEXER 

407833 

01295 

SN74LS157N 

3 

1 

V2H 

IC, TTL, MSI, DATA SELECTOR, MULTIPLEXER 

407833 

01295 

SN74LS157N 

REF 


U25 

IC, TTL, LO-PWR, 3-8 LINE DECODER 

407585 

01295 

SN74LS138N 

2 

1 

U26 

IC, TTL, QUAD, 2-INPUT NOR GATE 

393041 

01295 

SN74LS02N 

2 

1 

U27 

IC, TTL, QUAD, 2-INPUT, POS NAND GATE 

393033 

01295 

SN74LS00N 

1 

1 

U28 

IC, TTL, HEX INVERTER 

393058 

01295 

SN74LS04N 

1 

1 

U29 

IC, TTL, DUAL J-K FLIP/FLOP 

414029 

01295 

SN74LS112N 

1 

1 

U30 

IC, TTL, HEX INVERTER 

407593 

01295 

SN7406N 

1 

1 

U31® 

IC, C-MOS, RE-TRIG/RESET MULTIVIBRATOR 

393512 

02735 

CD4098AE 

1 

1 

U32 

IC, TTL, LO-PWR, DUAL J-K, FLIP/FLOP 

412999 

01295 

SN74LS109N 

2 

1 

U33 

RESISTOR NETWORK 

412924 

89536 

412924 

1 

1 

U34 

IC, LO-PWR SCHOTTKY 

393124 

01295 

SN74LS74N 

1 

1 

U35 

IC, LINEAR, DUAL TIMER 

387407 

18324 

NE556A 

1 

1 

U36 

IC, HI-SPEED ANALOG va COMPARATOR 

386920 

18324 

NE529A 

2 

1 

U37 

IC, LO-PWR SCHOTTKY 

393124 

01295 

SN74LS74N 

1 

1 

U38 

IC, TTL, MSI, DATA SELECTOR, MULTIPLEXER 

407833 

01295 

SN74LS157N 

REF 


U39 

IC, TTL POS NAND GATES/INVERTERS 

393074 

01295 

SN74LS10N 

1 

1 

U40 

IC, TTL, QUAD, 2-INPUT NOR GATE 

393041 

01295 

SN74LS02N 

REF 


U41 

IC, TTL, HEX INVERTER W/TP OUTPUTS 

352039 

01295 

SN74LS04N 

1 

1 

U42 

IC, LO-PWR SCHOTTKY 

4041 86 

01295 

SN74LS123 N 

3 

1 

U43 

IC, LO-PWR SCHOTTKY 

404186 

01295 

SN74LS123N 

REF 



IC, TTL, QUAD 2-INPUT NOR BUFFER 

414037 

01295 

SN74LS33N 

1 

1 

U45® 

IC, C-MOS, QUAD D TYPE FLIP-FLOP 

536292 

04713 

MC14175B 

1 

1 

U46® 

IC, C-MOS, QUAD R-S LATCH 

536607 

04713 

MC14043BCP 

1 

1 

U47 

RESISTOR NETWORK 

408310 

89536 

408310 

1 

1 

U48 

RESISTOR NETWORK 

520122 

89536 

520122 

1 

1 

U49 

IC, HI-SPEED ANALOG Va COMPARATOR 

386 920 

18324 

NE529A 

REF 


U50 

IC, Ea, QUAD LINE RECIEVER 

584045 

04713 

MC10115P 

1 

1 

U51 

IC, TTL, QUAD 2-INPUT EXCLUSIVE OR GATE 

408237 

01295 

SN74LS86N 

1 

1 

U52 

IC, TTL 8-BIT PARALLEL OUT SER SHIFT REG 

408732 

01295 

SN74LS164N 

2 

1 

U53 

IC, OCTAL BUFFERS & LINE DRIVERS 

429035 

01295 

SN74LS244N 

3 

1 

U54 

IC, TTL 8-BIT PARALLEL OUT SER SHIFT REG 

408732 

01295 

SN74LS164N 

REF 


U55 

IC, OCTAL BUFFERS & LINE DRIVERS 

429035 

01295 

SN74LS244N 

REF 


U56 

RESISTOR NETWORK 

459974 

89536 

459974 

1 

1 

U57 

IC, TTL, LO-PWR, DUAL J-K, FLIP/FLOP 

412999 

01295 

SN74LS109N 

REF 


U58 

IC, VOLTAGE REGULATOR, 8V 

407627 

04713 

MC7808CT 

1 

1 

U59 

IC, DUAL 4-BIT DECADE, BINARY COUNTERS 

483578 

01295 

SN74LS393N 

1 

1 

U60 

IC, OCTAL BUFFERS 4 LINE DRIVERS 

429035 

01295 

SN74LS244N 

REF 


U6 1 

IC, LO-PWR SCHOTTKY 

404186 

01295 

SN74LS123N 

REF 


U62 

IC, ROM 

605055 

89536 

605055 

1 

1 

U63 

RESISTOR NETWORK 

414557 

89536 

414557 

1 

1 

W1 

WIRE, JUMPER 

529776 

89536 

529776 

1 
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Table 5-2. A1 Main PCB Assembly (cont) 


EF 

ES 

DESCRIPTION 

F 

S 


MFC 

SPLY 

MFG PART NO. 



NO. 

CODE 



W4 

WIRE, JUMPER, #22 

AWG 

529701 

89536 

529701 

W6 

WIRE, JUMPER, #22 

AWG 

529701 

89536 

529701 

W7 

WIRE, JUMPER, #22 

AWG 

529701 

89536 

529701 

XF2 

FUSE HOLDER, (BODY ONLY) 6.3A, 250V 

602763 

89536 

602763 

XU8 

SOCKET, 40-PIN 


429282 

09922 

DILB40P-108 

XU9 

SOCKET, 16-PIN 


276535 

91506 

316-AG39D 

XU10 

SOCKET, 16-PIN 


276535 

91506 

316-AG39D 

XU11 

SOCKET, 16-PIN 


276535 

91506 

316-AG39D 

XUT2 

SOCKET, 16-PIN 


276535 

91506 

316-AG39D 

XU13 

SOCKET, 16-PIN 


276535 

91506 

316-AG39D 

XU14 

SOCKET, 16-PIN 


276535 

91506 

316-AG39D 

XU15 

SOCKET, 16-PIN 


276535 

91506 

316-AG39D 

XU16 

SOCKET, 16-PIN 


276535 

91506 

316-AG39D 

XU17 

SOCKET, 28-PIN 


448217 

89536 

448217 

XU19 

SOCKET, 2 8-PIN 


448217 

89536 

448217 

XU20 

SOCKET, 28-PIN 


448217 

89536 

448217 

XU21 

SOCKET, 28-PIN 


448217 

89536 

448217 

XU22 

SOCKET, 40-PIN 


429282 

09922 

DILB40P-108 

XU34 

SOCKET, 14-PIN 


370304 

12040 

MM74C906M 



2 

REF 

REF 

1 

2 

8 

REF 

REF 

REF 

REF 

REF 

REF 

REF 

REF 

REF 

REF 

REF 

1 
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DESCRIPTION 

F 

S 

IMH 

M 

SI 



NO. 

C( 


DISPLAY PCB ASSEMBLY 

FIGURE 5-3 (9000A-4002T) 

CAP, CER, 0.1 UF +/-10?, 400V 
CAP, ELECT, 10 UF -10/+50$, 25V 

CAP, ELECT, 10 UF -10/+50$, 25V 
CAP, CER, 20 PF +/-10$ 

CAP, CER, 0.22 UF +/-20$, 50V 
CAP, CER, 0.22 UF +/-20$, 50V 
LIGHT EMITTING DIODE 

LIGHT EMITTING DIODE 
LIGHT EMITTING DIODE 
LIGHT EMITTING DIODE 
LIGHT EMITTING DIODE 
SCREW, PHP, 4-40 X 3/8 

WASHER, FLAT #4 
CONNECTOR BODY 
CONNECTOR BODY 
CONNECTOR, COVER 
SPACER, DISPLAY 

TRANSISTOR, SI, PNP, SMALL SIGNAL 
TRANSISTOR, SI, PNP, SMALL SIGNAL 
RES, DEP. CAR, 47K +/-5$, 1/4W 
RES, DEP. CAR, 47K +/-5$, 1/4W 
RES, DEP. CAR, 10K +/-5$, 1/4W 

RES, CAR. DEP, 180 +/-5$, 1/4W 
RES, CAR. DEP, 180 +/-5$, 1/4W 
RES, CAR. DEP, 180 +/-5$, 1/4W 
RES, CAR. DEP, 180 +/-5$, 1/4W 
RES, CAR. DEP, 180 +/-5$, 1/4W 

RES, DEP. CAR, 10K +/-5$, 1/4W 
RES, DEP. CAR, 1.1K +/-5$, 1/4W 
RES, DEP. CAR, 180K +/-5$, 1/4W 
RES, COMP, 56 +/-10$, 1/2W 
RES, DEP. CAR, 1.1K+/-5$, 1/4W 

RES, DEP. CAR, 180K +/-5$, 1/4W 
RES, COMP, 56 +/-10$, 1/2W 
CONNECTOR, POST 
CONNECTOR, POST 
CONNECTOR, POST 


170266 

106369 

519157 

519157 

504761 


73445 

56289 

51406 

51406 

14936 


418707 

418707 

573527 

573527 

573394 

573048 

573048 

573048 

573048 

573048 

573394 

573188 

573626 

109009 

573188 

573626 

109009 

267500 

267500 

267500 


80031 

01121 

00779 

00779 

00779 


CONNECTOR, POST 2b75UU UUfry 

CONNECTOR, POST 267500 00779 86144-2 

CONNECTOR, POST 267500 00779 86144-2 

IC, N-MOS, PERIPHERAL INTERFACE 535419 89536 535419 

IC, C-MOS, DUAL 4-BIT STATIC SHIFT RGSTR 340125 04713 MC14015CP 


IC, FLUORESCENT DISPLAY DRIVER 


MFG PART NO. 

TOT 

OTY 

57 92 5 0 

REF 

C280MA F/A100K 

1 

ET100X025A2 

2 

ET100X025A2 

REF 

561CT2HBA102AE200K 

1 

RPE111Z5U224F60V 

2 

RPE111Z5U224M50V 

REF 

MV57124 

5 

MV57124 

REF 

MV57124 

REF 

MV57124 

REF 

MV57124 

REF 

183574 

2 

110775 

2 

530154 

2 

530154 

REF 

530162 

2 

577601 

1 

MPS56562 

2 

MPS56562 

REF 

CR251-4-5P47K 

2 

CR251-4-5P47K 

REF 

CR251-4-5P10K 

2 

CR251-4-5P180E 

5 

CR251-4-5P180E 

REF 

CR251-4-5P180E 

REF 

CR251-4-5P180E 

REF 

CR251-4-5P180E 

REF 

CR251-4-5P10K 

REF 

CR251-4-5P1K1 

2 

CR251-4-5P180K 

2 

RC20GF560KS 

2 

CR251-4-5P1K1 

REF 

CR251-4-5P180K 

REF 

RC20GF56 OKS 

REF 

86144-2 

6 

86144-2 

REF 

86144-2 

REF 

86144-2 

REF 

86144-2 

REF 

86144-2 

REF 

535419 

1 

MC14015CP 

5 

MC14015CP 

REF 

MC14015CP 

REF 

MC14015CP 

REF 

MC14015CP 

REF 

UDN6118A 

6 
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Table 5-3. A2 Display PCB Assembly (cent) 


B 

DESCRIPTION 

■QQS 

m 

MFC PART NO. 


I 

U8 

IC, FLUORESCENT DISPLAY DRIVER 

535799 

56289 

UDN6118A 

REF 


U9 

IC, FLUORESCENT DISPLAY DRIVER 

535799 

56289 

UDN6118A 

REF 


U10 

IC, FLUORESCENT DISPLAY DRIVER 

535799 

56289 

UDN6118A 

REF 


U11 

IC, FLUORESCENT DISPLAY DRIVER 

535799 

56289 

UDN6118A 

REF 


U12 

IC, FLUORESCENT DISPLAY DRIVER 

535799 

56289 

UDN6118A 

REF 


U13 

IC, 8-BIT SHIFT REGISTER 

524520 

04713 

MC14094BCP 

2 

1 

U14 

IC, 8-BIT SHIFT REGISTER 

524520 

04713 

MC14094BCP 

REF 


U15 

IC, TTL, HEX D TYPE FLIP-FLOP 

604264 

01295 

SN74174N 

1 

1 

U16 

IC, TTL, QUAD, 2-INPUT NOR GATE 

393041 

01295 

SN74LS02N 

1 

1 

U17 

IC, TTL, HEX INVERTER, BUFFER/DRIVER 

288605 

01295 

SN7416N 

1 

1 

VI 

DISPLAY, FLUORESCENT, 32 CHARACTER 

535401 

30315 

FG326A2 

1 

1 

W1 

CABLE, KEYBOARD 

57 923 5 

89536 

57 92 3 5 

1 


W2 

CABLE, DISPLAY 

579227 

89536 

579227 

1 


XU1 

SOCKET, IC, 40-PIN 

429282 

09922 

DILB40P-108 

1 


Y1 

CRYSTAL, 6 MHZ +/-0.015? 

461665 

89536 

461655 

1 

1 
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Table 5-4. A3 Keyboard Assembly 


REF 

DES 

DESCRIPTION 

FLUKE 

STOCK 

NO. 

MFG 

SPLY 

CODE 

MFG PART NO. 

TOT 

OTY 

A3 

KEYBOARD ASSEMBLY 

FIGURE 5-A (9010A-A033T) 

579A25 

89536 

579425 

REF 

J1 

CONNECTOR, RIGHT ANGLE 

512590 

89536 

512590 

1 

LSI 

TRANSDUCER, AUDIO 

513101 

89536 

513101 

1 

MP1 

KEYTOP - LEARN 

58A28A 

89536 

584284 

1 

MP2 

KEYTOP - RAM 

58A300 

89536 

584300 

1 

MP3 

KEYTOP - AUTO 

5 8A326 

89536 

584326 

1 

MPA 

KEYTOP - BUS 

58A359 

89536 

584359 

1 

MP5 

KEYTOP - ROM 

58A367 

89536 

584367 

1 

MP6 

KEYTOP - I/O 

58A292 

89536 

584292 

1 

MP7 

KEYTOP - ROM 

58A318 

89536 

584318 

1 

MP8 

KEYTOP - RAM LONG 

58A33A 

89536 

584334 

1 

MP9 

KEYTOP - RAM SHORT 

58A3A2 

89536 

584342 

1 

MP10 

KEYTOP - I/O 

58A375 

89536 

584375 

1 

MP11 

KEYTOP - C 1100 

58A557 

89536 

584557 

1 

MP12 

KEYTOP - 8 1000 

58A516 

89536 

584516 

1 

MP13 

KEYTOP - A 0100 

58AA7A 

89536 

584474 

1 

MP14 

KEYTOP - 0 0000 

58AA33 

89536 

584433 

1 

MP15 

KEYTOP - ENTER/YES 

58AA09 

89536 

584409 

1 

MP16 

KEYTOP - D 1101 

58A565 

89536 

584565 

1 

MP17 

KEYTOP - 9 1001 

58A52A 

89536 

584524 

1 

MP18 

KEYTOP - 5 0101 

58AA82 

89536 

584482 

1 

MP19 

KEYTOP - 1 0001 

58AAA1 

89536 

584441 

1 

MP20 

KEYTOP - CLEAR/NO 

58AA17 

89536 

584417 

1 

MP21 

KEYTOP - E 1110 

58A573 

89536 

584573 

1 

MP22 

KEYTOP - A 1010 

58A532 

89536 

584532 

1 

MP23 

KEYTOP - 6 0110 

58AA90 

89536 

584490 

1 

MP2A 

KEYTOP - 2 0010 

58AA58 

89536 

584458 

1 

MP25 

KEYTOP - PRIOR 

58A383 

89536 

584383 

1 

MP26 

KEYTOP - STS/CTL 

58AA25 

89536 

584425 

1 

MP27 

KEYTOP - F 1111 

58A581 

89536 

584581 

1 

MP28 

KEYTOP - B 1011 

58A5AO 

89536 

584540 

1 

MP2 9 

KEYTOP - 7 0111 

58A508 

89536 

584508 

1 

MP30 

KEYTOP - 3 001 1 

58AA66 

89536 

584466 

1 

MP31 

KEYTOP - MORE 

58A391 

89536 

584391 

1 

MP32 

KEYTOP - READ 

58A607 

89536 

584607 

1 

MP33 

KEYTOP - RAMP 

5 8A623 

89536 

584623 

MP3A 

KEYTOP - TOGGL ADDR 

58A6A9 

89536 

584649 

1 

MP35 

KEYTOP - CONT. 

58A66A 

89536 

584664 

1 

MP36 

KEYTOP - RPEAT 

5 8A680 

89536 

584680 

1 

MP37 

KEYTOP - LOOP 

5 8A706 

89536 

584706 

1 

MP38 

KEYTOP - WRITE 

58A615 89536 

. 584615 

1 

MP3 9 

KEYTOP - WALK 

58A631 

89536 

. 584631 

1 

MP40 

KEYTOP - TOGGL DATA 

58A656 

89536 

1 584656 

1 

MP41 

KEYTOP - STOP 

58A672 89536 58A672 

1 

MPA 2 

KEYTOP - RUN UUT 

58A698 89536 584698 

1 

MPA 3 

KEYTOP - SETUP 

584599 89536 58A599 

1 

MPA A 

KEYTOP - PROG 

584714 89536 584714 

1 

MPAS 

KEYTOP - IF 

584748 89536 584748 

1 


5-19 



901OA 


Table 5-4. A3 Keyboard Assembly (cont) 







M 

M 

DESCRIPTION 

Kir>» 

nn 

MFC PART NO. 



NO. 

Wm 


Ei 

yi 


MP4 6 

KEYTOP 

- DISPL 

584789 

89536 

584789 

1 

MP4 7 

KEYTOP 

- AND 

584797 

89536 

584797 

1 

MP4 8 

KEYTOP 

- OR 

5 84 805 

89536 

584805 

1 

MP4 9 

KEYTOP 

- READ PROBE 

584920 

89536 

584920 

1 

MP50 

KEYTOP 

- EXEC 

584771 

89536 

584771 

1 

MP51 

KEYTOP 

- > 

584755 

89536 

584755 

1 

MP52 

KEYTOP 

- LABEL 

584722 

89536 

584722 

1 

MP53 

KEYTOP 

- SHIFT LEFT 

584813 

89536 

584813 

1 

MP54 

KEYTOP 

- SHIFT RIGHT 

584821 

89536 

584821 

1 

MP55 

KEYTOP 

- REG 

584839 

89536 

584839 

1 

MP56 

KEYTOP 

- AUX I/F 

584938 

89536 

584938 

1 

MP57 

KEYTOP 

- = 

584763 

89536 

584763 

1 

MP58 

KEYTOP 

- GOTO 

584730 

89536 

584730 

1 

MP59 

KEYTOP 

- INCR 

584847 

89536 

584847 

1 

MP60 

KEYTOP 

- DECR 

584854 

89536 

584854 

1 

MP61 

KEYTOP 

COMPL 

584862 

89536 

584862 

'1 

MP62 

KEYTOP 

- READ TAPE 

584870 

89536 

584870 

1 

MP63 

KEYTOP 

- WRITE TAPE 

584888 

89536 

584888 

1 

MP64 

KEYTOP 

- SYNC 

584896 

89536 

584894 

1 

MP65 

KEYTOP 

- HIGH 

584904 

89536 

584904 

1 

MP66 

KEYTOP 

- LOW 

584912 

89536 

584912 

1 

SI-6 4 

SWITCH, 

KEYBOARD 

513473 

89536 

513^*73 

64 

S65 

SWITCH, 

POSH-PUSH 

602219 

89536 

602219 

2 

see 

SWITCH, 

PUSH-PUSH 

602219 

89536 

602219 

REF 










901OA 



Figure 5-4. A3 Keyboard Assembly 
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Table 5-5. A4 Magnetic Tape PCB Assembly 


REF 

OES 

DESCRIPTION 


m 

MFG PART NO. 

TOT 

OTY 

A4® 

MAGNETIO TAPE POB ASSEMBLY 

FIGURE 5-5 (9010A-4034T) 

579441 

89536 

579441 

REF 

C2 

GAP, GER, 20 PF +/-10$, 500V 

106369 56289 

561GT2HBA102AE200K 

1 

C3 

GAP, GER, 0.22 UF +/-20$, 50V 

519157 

51406 

RPE111Z5U224M50V 

4 

04 

GAP, ELEGT, 10 UF -10/+50$, 25V 

17 0266 

73445 

ET100X025A2 

3 

05 

GAP, GER, 0.22 OF +/-20$, 50V 

519157 

51406 

RPE111Z5U224M50V 

REF 

06 

GAP, ELEGT, 10 UF -10/+50?, 25V 

170266 

73445 

ET100X025A2 

REF 

07 

GAP, ELEGT, 4700 UF -10/+50$, 5V 

572511 

89536 

572511 

1 

08 

GAP, GER, 180 PF +/-10?, 1000V 

105890 

56289 

G023B102E1 81M 

1 

09 

GAP, GER, 0.22 UF +/-20?, 50V 

519157 

51406 

RPE111Z5U224M50V 

REF 

010 

GAP, TA, 4.7 UF +/-20?, 25V 

161943 

: 56289 

196D475X0025KA1 

2 

Oil 

GAP, TA, 4.7 UF +/-20$, 25V 

161943 

; 56289 

196D475X0025KA1 

REF 

012 

GAP, GER, 39 PF +/-5?, 1000V 

417410 

1 72982 

858-000-R2GO-390J 

1 

013 

GAP, GER, 0.01 UF +/-20?, 100V 

407361 

72982 

8121-A100-W5R-103M 

1 

014 

GAP, ELEGT, 10 UF -10/+50?, 25V 

170266 

73445 

ET100X025A2 

REF 

015 

GAP, GER, 0.22 UF +/-20$, 50V 

519157 

51406 

RPE111Z5U224M50V 

REF 

016 

GAP, GER, 0.1 UF, GMV, 10V 

36 8647 

71590 

UK10-104 

1 

OR 1-7 

DIODE, SI, HI-SPEED SWITGHING 

203323 

; 04713 

1N4448 

7 

0R8 

DIODE, SI, MULTI-PELLET 

375485 

09214 

MPD300 

2 

0R9 

DIODE, SI, MULTI-PELLET 

375485 

09214 

MPD300 

REF 

HI 

SGREW, PHP, 2-32 X 1/4 

602128 89536 

602128 

3 

J1 

GONNEGTOR BODY 

530154 89536 

530154 

1 

J2 

GONNEGTOR, POST 

267500 

I 00779 86144-2 

21 

MP1 

GONNEGTOR GOVER (W/J1) 

530162 89536 

530162 

1 

MP2 

REGORDER, MAGNETIG TAPE 

574459 89536 

574459 

1 

Q1 

TRANSISTOR, SI, NPN 

330803 

; 04713 

MPS6560 

1 

02-5 

TRANSISTOR, SI, PNP 

195974 04713 

2N3906 

4 

R1 

RES, DEP. GAR, 10 +/-5?, 1/4W 

572941 

800 31 

GR251-4-5P10E 

1 

R2 

RES, DEP. GAR, 10K +/-5$, 1/4W 

573394 

80031 

GR251-4-5P10K 

5 

R3 

RES, DEP. GAR, 10K +/-5$, 1/4W 

573394 

80 0 31 

GR251-4-5P10K 

REF 

R4 

RES, DEP. GAR, 110 +/-5?, 1/4W 

442285 80031 

GR251-4-5P110E 

1 

R5 

RES, DEP. GAR, 100K +/-5?, 1/4W 

573584 

80031 

GR251-4-5P100K 

9 

R6 

RES, GOMP, 1.2 +/-5?, 1/2W 

218701 

01121 

EB1R25 

1 

R7 

RES, DEP. GAR, 360 +/-5$, 1/4W 

57 3097 80 0 31 

GR251-4-5P360E 

1 

R8 

RES, DEP. GAR, 100K +/-5?, 1/4W 

573584 80031 

GR251-4-5P100K 

REF 

R9 

RES, DEP. GAR, 200 +/-5?, 1/4W 

573055 80031 

GR251-4-5P200E 

4 

RIO 

RES, DEP. GAR, 10K +/-5%, 1/4W 

573394 

80031 

GR251-4-5P10K 

REF 

R11 

RES, DEP. GAR, 200 +/-5?, 1/4W 

573055 80031 

GR251-4-5P200E 

REF 

R12 

RES, DEP. GAR, 100K +/-5$, 1/4W 

573584 80031 

GR251-4-5P100K 

REF 

R13 

RES, DEP. GAR, 180 +/-5?, 1/4W 

573048 80031 

GR251-4-5P180E 

1 

R14 

RES, VAR, 500 +/-20$, 1/2W 

226068 02111 

62-1-1-501 

1 

R15 

RES, DEP. GAR, 200 +/-5?, 1/4W 

573055 80031 

GR251-4-5P200E 

REF 

R16 

RES, DEP. GAR, 6 80 +/-5?, 1/4W 

573154 80031 

GR251-4-5P680 

1 

R17 

RES, DEP. GAR, 100K +/-5%, 1/4W 

573584 80031 

GR251-4-5P100K 

REF 

R18 

RES, DEP. GAR, 100 +/-5$, 1/4W 

573014 80031 

GR251-4-5P100E 

6 

R19 

RES, DEP. GAR, 100 +/-5?, 1/4W 

573014 80031 

GR251-4-5P100E 

REF 

R20 

RES, DEP. GAR, 100 +/-5?, 1/4W 

573014 80031 

GR251-4-5P100E 

REF 

R21 

RES, MTL. FILM, 499 +/-1?, 1/8W 

289256 91637 

GMF554490F 

2 

R22 

RES, MTL. FILM, 499 +/-1?, 1/8W 

289256 91637 

’ GMF554490F 

REF 


REC 

OTY 
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Table 5-5. A4 Magnetic Tape PCB Assembly (cent) 
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Figure 5-5. A4 Magnetic Tape PCB Assembly 
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Table 5-6. A7 Data Probe PCB Assembly 



PH 

m 


TOT 

REC 

DESCRIPTION 


ESI 

MFG PART NO. 


NO. 


OTT 

OTY 


A7 

DATA PROBE ASSEMBLY 

FIGURE 5-6 (9000A-J1091T) 

580969 

89536 

580 969 

REF 

Cl 

CAP, CER, 33 PF +/-2%, 100V 

354852 

72982 

8121-A100-COG-33OG 

1 

C2 

CAP, CER, 39 UF -20/+80?, 50V 

614552 

89536 

614552 

2 

C3 

CAP, CER, 39 UF -20/+80?, 50V 

614552 

89536 

614552 

REF 

CRl 

DIODE, HI-SPEED SWITCHING 

203323 

04713 

1N4448 

2 

CR2 

DIODE, HI-SPEED SWITCHING 

203323 

04713 

1N4448 

REF 

LI 

LAMP, SUB-MINATURE 

574475 

76854 

14AS15 

2 

L2 

LAMP, SUB-MINATURE 

574475 

76854 

14AS15 

REF 

MP1 

DECAL 

585307 

89536 

585307 

1 

MP2 

PROBE, BODY 

611814 

89536 

611814 

1 

MP3 

PROBE, CANOPY 

580910 

89536 

580910 

1 

MPit 

LABEL, PROBE CAUTION 

605816 

89536 

605816 

1 

MP5 

SPACER, SWAGE (NOT SHOWN) 

584201 

89536 

584201 

1 

Q1 

TRANSISTOR, SI, PNP 

483735 

04713 

MMBT3906 

1 

Q2 

TRANSISTOR, SI, NPN 

483743 

04713 

MMBT3904 

1 

R1 

RES, MTL. FILM, 205K +/-1?, 1/8W 

375931 

91637 

CMF552053F 

1 

R2 

RES, DEP. CAR, 220 +/-5$, 1/4W 

342626 

80031 

CR251-4-5P220E 

1 

R3 

RES, MTL. FILM, 100K +/-1$, 1/8W 

248807 

91637 

CMF551003F 

1 

Rl( 

RES, COMP, 10K +/-10?, 1/8W 

246 975 

01121 

BBIO 3 I 

1 

W 1 

CABLE ASSEMBLY PROBE 

583344 

89536 

583344 

1 
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Figure 5-6. A7 Data Probe PCB Assembly 
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Table 5-7. A10 Piggyback ROM PCB Assembly 


DESCRIPTION 


MFG PART NO. 


TOT REC 0 
OTY QTY T 


A10® 

-—- 

PIGGY BACK ROM PCB ASSEMBLY 

613869 

89536 

613869 

REF 



FIGURE 5-7 (9000A-4004) 






Cl 

CAP, CER, 0.22 UF +/-20?, 50V 

519157 

51406 

RPE111Z5U224F60V 

1 


PI 

CONNECTOR, POST 

513861 

00779 

1-87022-7 

28 


U1® 

IC, ROM 

605071 

89536 

605071 

1 

1 

U2® 

IC, ROM 

605121 

89536 

605121 

1 

1 

W1 

WIRE, 22 AWG, WHITE/RED 

194386 

89536 

194386 

A/R 


XU1 

SOCKET, 28-PIN 

448217 

89536 

448217 

2 


XU2 

SOCKET, 28-PIN 

448217 

89536 

448217 

REF 
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6-1. INTRODUCTION 

6-2. This section of the manual contains information 
concerning the options and accessories available for use 
w’ he Model 9010A Micro System Troubleshooter. It 
co.^ ..ts of an introductory section, an accessory section, 
and an option subsection. 

6-3. ACCESSORIES 

6-4. The accessories are fully documented in the 
Accessories subsection of the 9010A Operator Manual. 

6-5. OPTIONS 

6-6. Each option is documented in an individual 
subsection of this manual section. Each option subsection 
includes all maintenance information for the specific 


option: theory of operation, calibration, general 
maintenance, performance test, troubleshooting, parts 
list, and schematics. 

6-7. Unique page and paragraph numbering, which 
corresponds to the option number, facilities subsection 
location. For example, a page numbered 001-1 is the first 
page of information for Option -001. A paragraph 
numbered 001-1 is the first paragraph concerning Option 
001 . 

6-8. Subsections for options available at the time of this 
printing are included in this manual. Additional options 
will be available in the future. Contact your nearest Fluke 
sales representative for a current list of available options. 
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Option -001 

RS-232 Interface 


001-1. INTRODUCTION 

001-2. Option -001 is an RS-232 Interface which 
consists of a printed circuit board assembly mounted on 
the 9010A Main Assembly, and a standard RS-232 
connector mounted on the 9010A rear panel. The RS-232 
Interface allows the 9010A to communicate with remote 
devices, such as a printer, a computer, or another 9010A 
via the rear panel connector. Data transmission is 
asynchronous, with operator-selectable baud rates, seven 
or eight data bits, one or two stop bits, and selectable odd, 
even or no parity. Refer to the 9010A Operator Manual 
for connection and operating details. 

001-3. THEORY OF OPERATION 
001-4. UART Control 

001-5. The RS-232 Interface (Option -001) provides a 
standard communications interface port. The interface 
contains a UART (universal asynchronous 
receiver/transmitter) which performs the necessary 
parallel-to-serial and serial-to-parallel data conversion, 
and inserts stop bits and parity coding. Figure 001-1 
shows that the data input lines (T0-T7) are connected via 
tri-state buffer U7 to the data bus. This buffer is 
constantly enabled. The status output lines: parity error 
(PE); framing error (FE); overrun error (DE); data 
received (DR); transmit buffer empty (TBE); and 
transmit register empty (TRE) are all buffered to the data 
bus via tri-state buffer U8. In addition to the six status 
lines, U8 always sends the upper bit (b7) low and the next 
bit (b6) high when a read status is performed. These two 
bits are used by the main microprocessor to detect the 
presence of the option card. The data output lines, and the 
status output lines of the UART, U1, are all connected to 
the microprocessor data bus, DO - D7. 

001-6. The microprocessor selects/addresses UART 
functions by means of the 1 / 07 output of the 1 / O selector 
(described in Section 3) in conjunction with address lines 
AO and Al, and the WR (write) line. To read the UART 


status on six lines (D0-D5) of the data bus, the 
microprocessor makes address line AO low, and 1/07 low, 
which enables U8 to place status on the bus. The UART 
reset line is tied to the mainframe Reset line via U4. In 
addition the DR (Data Received) line is tied via U4 to 
INT (interrupt) line for use in the 9020 mainframe only. 

NOTE 

Refer to Table 001-1 for a list of addressing 

protocol for the RS-232 Interface Assembly. 

001-7. The TBRL (transit buffer register load) input of 
the U ART is made low whene ver the microprocessor 
issues a WR (write) and the 1/ 07 line is low. A low TBRL 
input loads the data byte present on the data input lines 
T0-T7 into the transmit buffer of the UART. The UART 
then transmitsthe byte in serial fashion via the TRO 
(transmitter register output) output. 

001-8. The RRD (receiver register disable) input of the 
UART is held high by a high A1 address line whenever the 
mic ropro cessor performs a write to the UART, or when 
the 1/07 line is high. The high RDD input holds the 
UART data outputs (R0-R7) (to the data bus) in the high 
impedance state, allowing the UART data inputs (via U7) 
to accept write data placed on the data bus by the 
microprocessor or to be off when no UART transactions 
are taking place. 


001-9. The DRR (data register reset) input of the 
UAR T is made low by a low Al address line and a low 
1/07 whenever the microprocessor performs a read from 
the UART. The low DRR input notifies the UART that a 
read by the microprocessor has been performed. The 
UART resets its receive data register (connected to the 
data bus) and loads it with the next byte of serial data 
received via the RRI (receive register input) input. 


001-1 
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Figure 001-1. RS-232 Interface 
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Table 001-1. RS-232 Interface Protocol 


ADDRESS 

DATA 

WRITE/READ 

FUNCTION PERFORMED 

100E1 

Any 

Read 

Reads data received by the interface. 

100E3 

Any 

Write 

Writes data to be transmitted by the interface. 

100E2 

bbbbbbbb 

(binary) 

Read 

Causes the interface to respond with a bbbbbbbb status byte as follows; 

bbbbbbbb 

xxxxxxxl = Parity error 
xxxxxxlx — Framing error 
xxxxxlxx = Overrun error 
xxxxlxxx = Data received 
xxxlxxxx = Transmit buffer empty 


001-10. UART Clock 

001-11. Clock generator U2, in conjunction with crystal 
Yl, provides an array of clock signals required for 
operation at baud rates of 110 to 9600. Clock selector U3 
receives all clock signals and, under control of the baud 
rate switch S2, connects the required clock signal to the 
UART. The clock signal into the UART is 16 times the 
selected baud rate. Switch S1 is used to select parity (PI), 
1 or 2 stop bits (SBS), 7 or 8 bit communication (CLSl), 
and even or odd parity (EPE). 

001-12. Line Driver/Recelver 

001-13. Driver U5 feeds the serial output of the UART 
to optical isolator U9. The optical isolator provides a 
guard crossing to the line driver made up of Q3, U11 and 
associated components. The line driver utilizes +6 volt 
and -6 volt supplies to provide +6V and -6V output levels 
to meet RS-232 signal requirements. The line driver 
output connects to the TX (transmit) line of the RS-232 
connector. 

001-14. The RX (receive) line of the RS-232 connector 
connects to the line receiver U11. The line receiver drives 
optical isolator U10 to cross the guard and apply received 
data to the RRI (receiver register in) input of the UART. 

001-15. Six-Volt Supply 

001-16. A -t-6 volt and -6 volt supply provides the power 
necessary for the line driver and line receiver to transmit 
and receive data under RS-232 requirements. The supply 
comprises an inverter, the output of which is transformer 
coupled across the guard to a full-wave rectifier. The 
rectifier provides filtered +6 volt and -6 volt outputs. 

001-17. Performance Checks 

001-18. To perform checks on the RS-232 interface, 
gain access to the PCB assembly by removing the seven 
cover-retaining screws, and removing the cover. The 
location of the RS-232 interface PCB assembly isshown 
in Figure 4-7. Proceed as follows; 


1. Verify the correct signal period (and a 50% duty 
cycle) for each setting of the baud rate switch, S2, in 
accordance with Table 001-2. Use an oscilloscope 
with a X10 probe connected to the clock input of the 
UART (universal asynchronous receiver/trans¬ 
mitter), pin 40 of U1 on the RS-232 interface PCB 
assembly. 

NOTE 

The frequency and period of the clock signal 
at pin 21 of U2 is 1.8432 MHz and 543 
nanoseconds respectively. 

2. Verify the presence of +6 volts across filter 
capacitor C5 and -6 volts across filter capacitor C4, 
both on the RS-232 Interface PCB Assembly. 

3. Verify the proper operation of the RS-232 
Interface by performing the following: 

a. Disable the watchdog timer (U31 on the 
main assembly) by jumpering C16/R14 to TP12 
(ground). This removes the reset input from the 
RS-232 interface assembly and allows it to 
operate. 

b. Jumper pins 2 and 3 of the RS-232 
connector to loop the transmit line back to the 
receive line. 

c. Key-in programs 8, 7, 12, 13, and 16 listed in 
Table 001-3 and execute program 8. The 
programs writes and reads data while verifying 
accuracy and correct status reporting. 

001-19. If any of the performance or program checks 
fail, proceed as follows: 

1. Swap the UART (Ul) with a known-good 
device and rerun the program. 


001-3 
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Table 001-2. Clock Signal Frequencies and Periods 


SWITCH (S2) 
''‘■TTING 

BAUD RATE 

FREQUENCY 

PERIOD 

(APPROX) 

0,8 

110 

1760 Hz 

568 fjs 

1,9 

150 

2400 Hz 

417 ps 

2 

300 

4800 Hz 

208 A(S 

3 

600 

9600 Hz 

104 fjS 

4 

1200 

19.2 kHz 

52 fjs 

5 

2400 

38.4 kHz 

26 fjs 

6 

4800 

76.8 kHz 

13 fjs 

7 

9600 

153.6 kHz 

6.5 /js 


2. Remove the jumper from pins 2 and 3 of the 
RS-232 connector. Jumper pins 20 and 25 of the 
UART (Ul) to bypass the output buffers, isolators, 
and line receiver. Rerun the program; if the 
program passes, a problem is indicated in the 
output buffers, isolators, or line receiver. 

3. Verify closures of parameter switches (SI) at 
pins 35, 36, 38, and 39 of the UART, Ul using the 


tester 9010A probe in the free-running mode. 
Switches in the left (as viewed from the rear of the 
UUT) or open position should produce a logic high 
indication at the associated Ul pin. Refer to the 
schematic diagram contained in Section 8 for switch 
and UART pin relationships. 

4. When prompted by the program, examine the 
opto-isolator circuits with an oscilloscope to verify 
that transmit data reaches the RS-232 connector at 
±6-volt levels, and that received data reaches the 
UART (Ul). Use signal ground (A5J2-5) for the 
common lead of the oscilloscope when checking at 
the RS-232C connector, and the 9010A ground 
when checking the UART. 

001-19. LIST OF REPLACEABLE PARTS 

001-20. A list of replaceable parts for the RS-232 
Interface is given in Table 001-4. Referto Section 5 of this 
manual for ordering information. 


CAUTION 

(S) 

Indicated devices are subject to damage by 
static discharge. 


Table 001-3. RS-232 Test (cont) 


PROGRAM LISTING 

COMMENTS 

PROGRAM 8 1352 BYTES 


DPy-RS-232 TEST# 


EXECUTE PROGRAM 12 

delay 

DPY-JUMP R14//C16 TO TP2 OR TP1 

disable watchdog timer 

DPY-+2-C0NT# 


STOP 


DPY-#SET PARITY ON, ODD; CONT 


STOP 


DPY-#SET 8 BITS, 1 STOP BIT; 


DPY-+C0NT 


STOP 

rs-232 setup 

DPY-#SET BAUD RATE = 9600, CONT 


STOP 


DPY-JUMPER RS232 PIN 2 TO 3#, 


DPY-+C0NT 


STOP 


DPY-#MASTER CLEAR TEST 


EXECUTE PROGRAM 12 


REG4 = 7000000 

level mask - all states 

SYNC FREE-RUN 


DPY-POWER OFF UUT, PROBE U1-21, 


DPY-+ CONT 


STOP 


READ PROBE 
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Table 001-3. RS-232 Test (cont) 


PROGRAM LISTING 

COMMENTS 

DPY-POWER ON UUT, CONT# 


STOP 


READ PROBE 


IF REG4 > REGO AND REG4 GOTO D 

check for low, invalid and high 

0: LABEL 0 


DPY-XMIT BUFFER STATUS TEST# 


EXECUTE PROGRAM 13 

delay 

READ § 100E2 

read rs-232 status 

IF REGE AND 10 = 10 GOTO 1 

ready for character? 

DPY-XMIT BUFFER FULL 

not ready - should be - display error 

message 


GOTO E 


1: LABEL 1 


DPY-DATA RECV'D STATUS TEST# 


EXECUTE PROGRAM 13 

delay 

READ @ 100E1 

read data (clear any character in 

buffer) 


READ e 100E2 

read status 

IF REGE AND 8 = 0 GOTO 2 

check for no character received 

DPY-DATA RECV’D-NONE SENT- 


GOTO E 

error - char, sent 

2: LABEL 2 


DPY-OVERRUN STATUS TEST# 


EXECUTE PROGRAM 13 


REGB = 10 

ready for char, mask 

REG1 = 55 


EXECUTE PROGRAM 16 

wait until ready for char. 

WRITE § 100E3 = REG1 

write 55 to rs232 

EXECUTE PROGRAM 16 

wait until ready for char. 

WRITE § 100E3 = REG1 

write 55 to rs232 

EXECUTE PROGRAM 12 

delay 

READ e 100E2 

read rs-232 status 

IF REGE AND 4 = 4 GOTO 3 

check for overrun status 

DPY-OVERRUN STATUS 


GOTO E 

no overrun error 

3: LABEL 3 


DPY-DATA XMIT//REC*D TEST# 


EXECUTE PROGRAM 13 

delay 

READ § 100E1 

read rs-232 data 

IF REGE = REG1 GOTO 4 

is data a 55? 

GOTO C 

data error 

4; LABEL 4 


REG1 = AA 


REGB 10 


EXECUTE PROGRAM 16 

wait till ready for character 

WRITE e 100E3 = REG1 

send an aa 

EXECUTE PROGRAM 12 

delay 

READ @ 100E1 

read rs-232 data 

IF REGE = REG1 GOTO F 

if data = aa goto F 

GOTO C 

data error 
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Table 001-3. RS-232 Test (cent) 


PROGRAM LISTING 


5: LABEL 5 

SYNC FREE-RUN 

DPY-PROBE U1-1,3M,37-HIGH?0 
IF REGO = 0 GOTO E 
DPY-PROBE U1-3,16-ALL LOW?0 
IF REGO = 0 GOTO E 
DPY-PROBE U1-17,40-HI//L0W?0 
IF REGO = 0 GOTO E 
DPY-#UART CONTROL TEST 
EXECUTE PROGRAM 12 
SYNC ADDRESS 
REGB = 1 

DPY-#PROBE U1-23 - CONT 
STOP 

REGA = 300 
EXECUTE PROGRAM 7 
IF REGA = 0 GOTO E 
REGB r 2 

DPY-#PROBE U1-4 - CONT 
STOP 

REGA =600 
EXECUTE PROGRAM 7 
IF REGA = 0 GOTO E 
REGB = 3 

DPY-#PROBE U1-18 - CONT 
STOP 

REGA =600 
EXECUTE PROGRAM 7 
IF REGA = 0 GOTO E 
DPY-#UART TRANSMIT TEST 
EXECUTE PROGRAM 12 
DPY-PROBE U1-25 - CONT 
STOP 
REGA = 4 

EXECUTE PROGRAM 7 
IF REGA = 0 GOTO 6 
GOTO A 
6: LABEL 6 

DPY-#U1-25 TRANSMIT ERROR - CON 
DPY-+T 
STOP 
GOTO F 
A: LABEL A 

SYNC FREE-RUN 
DPY-#BAD ITEM NOT FOUND; 

EXECUTE PROGRAM 13 

DPY-#USE A SCOPE TO CHECK INPUT 

DPY-+ AND 

EXECUTE PROGRAM 13 

DPY-#OUTPUT OPTO ISOLATORS. 

EXECUTE PROGRAM 13 

DPY-A 55 IS BEING SENT CONTINUO 

DPY-+SLY# 


COMMENTS 


check pins for logic high 

error - goto e 

check pins for logic low 

error - goto e 

check pins for toggle 

error - goto e 

delay 

u1-23 test pointer 
probe - tbrl 

expected sig = 300 
gather sig 
error 

u1-4 test pointer 


expected sig 
gather sig 
error 

u1-l8 test pointer 


expected sig. 
gather sig 
error 

delay 

expected event count = 4 

gather count 

error 


no problem found - prompt user 
to use a scope to check 
opto - isolators. 
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Table 001-3. RS-232 Test (cont) 


PROGRAM LISTING 

EXECUTE PROGRAM 13 
REGO = 40 

DPY-#HIT CLEAR//N0 TO END TEST 
DPY-+$0 
B: LABEL B 

IF REGO = ID GOTO F 
WRITE @ 100E3 = 55 
GOTO B 
C: LABEL C 

DPY-DATA ERROR-SENT $1-REC'D $E 
DPY-t-CONT# 

STOP 
GOTO 5 
E: LABEL E 

DPY-+ ERROR-CONT# 

STOP 
GOTO 5 
D: LABEL D 

DPY-#BAD MASTER CLEAR, CONT 
STOP 
GOTO F 
F: LABEL F 

DPY-#END RS-232-C TEST 

PROGRAM 7 172 BYTES 

READ PROBE 
WRITE § 100E3 = AA 
READ e 100E2 
READ e 100E1 
READ PROBE 

REG1 = REGO AND 7000000 
REG2 = REGO AND FFFFOO 
REG3 = REGO AND 7F 
IF REG1 = REGA GOTO A 
IF REG2 = REGA GOTO A 
IF REG3 = REGA GOTO A 
REGA = 0 
GOTO B 
A: LABEL A 
REGA = 1 
GOTO B 
B: LABEL B 

IF REGB = 1 GOTO C 
IF REGB = 2 GOTO D 
IF REGB = 3 GOTO E 
C: LABEL C 
DPY-U1-23 
GOTO F 
D: LABEL D 
DPY-U1-4 
GOTO F 
E: LABEL E 
DPY-U1-18 
F: LABEL F 


COMMENTS 


look for clear/no key 
send a 55 to rs-232 


error messages 


read probe for rs232 checks 

clear sig, counter, logic level 
write aa to rs-232 uart 
read status 
read data 

logic level = regl 
sig = reg 2 
count = reg 3 

look for expected 
data - rega = 1, 2, or 3 
error flag - rega = 0 


check for u1-23 flag 
check for u1-4 flag 
check for u1-l8 flag 
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Table 001-3. RS-232 Test (cont) 

PROGRAM LISTING _ COMMENTS 

PROGRAM 12 21 BYTES delay approx. 1 second 

REG1 = 40 
1: LABEL 1 
DEC REG1 

IF REG1 >0 GOTO 1 


PROGRAM 13 14 BYTES delay approx. 3 seconds 

EXECUTE PROGRAM 12 
EXECUTE PROGRAM 12 
EXECUTE PROGRAM 12 


PROGRAM 16 32 BYTES waits for status to match reg b 

0: LABEL 0 

READ @ 100E2 read status 

IF REGE AND REGB = REGB GOTO F is status = reg b; wait if not 

GOTO 0 
F: LABEL F 
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Table 001-4. RS-232 Final Assembly 




m 

MFG 


TUT 

RPP. 

EF 

DESCRIPTION 



MFG PART NO. 

QTY 

OTY 

ES 


NO. 

liiiM 



-001 

-_l- 

RS232 FINAL ASSEMBLY 

_■ 1 

ORDER 

1_L 

BY 

OPTION -001 



FIGURE 001-2 (9010A-001) 





HI 

NUT, HEX, 4-40 

147611 

89536 

147611 

3 

H2 

SCREW, PHP, 4-40 X 5/16 

152116 

89536 

152116 

2 

H3 

SCREW, RHP, 4-40 X 3/8 

256164 

89536 

256164 

2 

H4 

WASHER, SPLIT-LK, #4 

147603 

89536 

147603 

3 

MPl 

BRACKET 

582163 

89536 

582163 

1 

MP2 

CABLE 

581835 

89536 

581835 

1 

MP3 

PANEL, SUB 

607168 

89536 

607168 

1 

-—--—---- 




■TRANSFORMER(REF) 




H4(REF) 

H1(REF)- 







/—9010A 
REAR PANEL 
(REF) 


■H2(REF) 


9010A-001 


Figure 001-2. RS-232 Final Assembly 
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Table 001-5. RS-232 PCB Assembly 


REF 

r 


DESCRIPTION 


-001® RS232 PCB ASSEMBLY 

FIGURE 001-3 (9000A-4005T) 


Cl 

CAP, CER, 0.22 

UF +/^20>, 50V 

C2 

CAP, CER, 0.22 

OF +/-20$, 50V 

C3 

CAP, CER, 0.22 

UF +/-20?, 50V 

C4 

CAP, ELECT, 47 

UF -10/+755t, 16V 

C5 

CAP, CER, 0.005 UF +/-20?, 50V 

C6 

CAP, ELECT, 47 

UF -10/+75$, 16V 

C7 

CAP, ELECT, 47 

UF -10/+75$, 16V 

C8 

CAP, CER, 0.22 

UF +/-20$, 50V 

C9 

CAP, CER, 0.22 

UF +/-20$, 50V 

CIO 

CAP, CER, 0.22 

UF +/-20$, 50V 

CR1-8 

DIODE, SI, HI-; 

SPEED SWITCHING 

CR9 

RECTIFIER BRIDGE, 1AMP 

J2 

CONNECTOR 


PI 

CONNECTOR, 26-i 

CONTACT 

Q1 

TRANSISTOR, SI 

, NPN 

02 

TRANSISTOR, SI 

, NPN 

Q3 

TRANSISTOR, SI 

, PNP 

R1 

RES, DEP. CAR, 

390 +/-5$, 1/4W 

R2 

RES, DEP. CAR, 

5.6K +/-5$, 1/4W 

R3 

RES, DEP. CAR, 

15K +/-5$, 1/4W 

R4 

RES, DEP. CAR, 

47 +/-5$, 1/4W 

R5 

RES, COMP, 15M+/-5?, 1/4W 

R6 

RES, DEP. CAR, 

1.5K +/-5$, 1/4W 

R7 

RES, DEP. CAR, 

12K +/-5$, 1/4W 

R8 

RES, DEP. CAR, 

12K +/-5$, 1/4W 

R9 

RES, DEP. CAR, 

620 +/-5$, 1/4W 

RIO 

RES, DEP. CAR, 

390 +/-5$, 1/4W 

R11 

RES, DEP. CAR, 

620 +/-5$, 1/4W 

R12 

RES, DEP. CAR, 

56k +/-5$, 1/4W 

R13 

RES, DEP. CAR, 

3.3K +/-5$, 1/4W 

R14 

RES, DEP. CAR, 

IK +/-5$, 1/4W 

R15 

RES, DEP. CAR, 

200 +/-5$, 1/4W 

SI 

SWITCH, 4-POS, 

DIP 


FLUKE 

STOCK 

NO. 


MFG 

SPLY 

CODE 


MFG PART NO. 


S2 SWITCH, ROTARY 

T1 TRANSFORMER, DC-DC 

TP1-9 CONNECTOR 

tpii-14 connector, test point 

U1® IC, C-MOS, RECEIVER, TRANSMITTER 

U2® IC, BIT RATE GEMERATOR 

U3® IC, 8 BIT MULTIPLEXER, W/3.STATE 

U4 IC, TTL, QUAD, 2-INPUT, POS NAND GATE 

U5 IC, TTL, QUAD, 2-INPUT POS OR GATE 

U7 IC, TTL, OCTAL BUFFER/LINE DRIVER 

D8 IC, TTL, OCTAL BUFFER/LINE DRIVER 

U9 OPTO-ISOLATOR 

U10 OPTO-ISOLATOR 

U11 IC, LINEAR, 5-TRANSISTOR ARRAY 



PH 

■Ml 

TOT 


mm 

QTY 

Bh 

H 


■HI 

■9 


609339 

89536 

609339 

1 


519157 

51406 

RPE111Z5U224I60V 

6 


519157 

51406 

RPE111Z5U224M50V 

REF 


519157 

51406 

RPE111Z5U224^60V 

REF 


519561 

89536 

519561 

3 

1 

255471 

51642 

200-050-601-502M 

1 


519561 

89536 

519561 

REF 


519561 

89536 

519561 

REF 


519157 

51406 

RPE111Z5U224M50V 

REF 


519157 

51406 

RPE111Z5U224F60V 

REF 


519157 

51406 

RPE111Z5U224N60V 

REF 


203323 

07 910 

1N4448 

8 

2 

418582 

83003 

VM08 

1 

1 

26 7 500 

00779 

87022-1 

14 


543512 

00779 

86063-9 

1 


272237 

89536 

272237 

2 

1 

272237 

89536 

272237 

REF 


195974 

04713 

2N3906 

1 


573105 

80 031 

CR251-4-5P390E 

2 


573337 

800 31 

CR251-4-5P5K6 

1 


573428 

80031 

CR251-4-5P15K 

1 


572982 

80 031 

CR251-4-5P47E 

1 


381491 

01121 

CB1565 

1 


573212 

80 031 

CR251-4-5P1K5 

1 


573402 

80031 

CR251-4-5P12K 

1 


348847 

80 0 31 

CR251-4-5P12K 

1 


442319 

800 31 

CR251-4-5P620E 

2 


573105 

80031 

CR251-4-5P390E 

REF 


442319 

80031 

CR251-4-5P620E 

REF 


441626 

80 031 

CR251-4-5P56K 

1 


348813 

80 031 

CR251-4-5P3K3 

1 


573170 

80 0 31 

CR251-4-5P1K 

1 


573055 

800 31 

CR251-4-5P200E 

1 


495218 

00779 

435802-3 

1 

1 

495614 

00779 

53919-2 

1 

1 

461863 

89536 

46 1 863 

1 


267 500 

00779 

87022-1 

REF 


512889 

02660 

62395 

4 


453464 

32293 

1M6402CPL 

1 

1 

418921 

04713 

MC14411P 

1 

1 

504647 

04713 

MC4512BCP 

1 

1 

393033 

01295 

SN74LS00N 

1 

1 

393108 

01295 

SN74LS32N 

1 

1 

634105 

04713 

SN74LS541N 

2 

1 

634105 

04713 

SN74LS541N 

REF 


407742 

28480 

HP50 82- 4 3 51 

2 

1 

407742 

28480 

HP50 82 -4 3 51 

REF 


248906 

12040 

LM3046N 

1 

1 
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Table 001-5. RS-232 PCB Assembly (cent) 





MFG PART NO. 


SOCKET, IC, 40-PIN 
SOCKET, IC, 24-PIN 
CRYSTAL, 1 .8432 MHZ 
RESISTOR NETWORK 


429282 09922 DILB40P-108 

376236 91506 324-AG39D 

424184 89536 424184 

485193 89536 485193 



9000A-1605 


Figure 001-3. RS-232 PCB Assembly 


001 - 11 / 001-12 






































Section 7 

General Information 


7-1. This section of the manual contains generalized 
user information as well as supplemental information to 
the List of Replaceable Parts contained in Section 5. 


REV. 4 


1/80 


7-1 



List of Abbreviations and Symbols 


mp 

ampere 

hf 

high frequency 

(-F) or pos 

positive 

ac 

alternating current 

Hz 

hertz 

pot 

potentiometer 

af 

audio frequency 

1C 

integrated circuit 

P-P 

peak-to-peak 

a/d 

analog-to-digital 

If 

intermediate frequency 

ppm 

parts per million 

assy 

assembly 

In 

inch(es) 

PROM 

programmablle read-only 

AWG 

american wire gauge 

Inti 

infernal 


memory 

B 

bel 

I/O 

input/outpuf 

psl 

pound-force per square inch 

bed 

binary coded decimal 

k 

kilo (10=) 

RAM 

random-access memory 

®C 

Celsius 

kHz 

kilohertz 

rf 

radio frequency 

cap 

capacitor 

kO 

kilohm(s) 

rms 

root mean square 

ccw 

counterclockwise 

kV 

kiiovolt(s) 

ROM 

read-only memory 

cer 

ceramic 

If 

low frequehcy 

s or sec 

second (time) 

cermet 

ceramic to metalfseal) 

LED 

light-emitting diode 

scope 

oscilloscope 

ckt 

circuit 

USB 

least significant bit 

SH 

shield 

cm 

centimeter 

LSD 

least significant digit 

Si 

silicon 

cmrr 

common mode rejection ratio 

M 

mega (10=) 

semo 

serial number 

comp 

composition 

m 

mini ( 10 -=) 

sr 

shift register 

cont 

continue 

mA 

milliampere(s) 

Ta 

tantalum 

crl 

cathode-ray tube 

max 

maximum 

tb 

terminal board 

cw 

clockwise 

mf 

metal film 

tc 

temperature coefficient or 

d/a 

digital-to-analog 

MHz 

megahertz 


temperature compensating 

dac 

digital-to-analog converter 

min 

minimum 

texo 

temperature compensated 

dB 

decibel 

mm 

millimeter 


crystal oscillator 

dc 

direct current 

ms 

millisecond 

fp 

test point 

dmm 

digital multimeter 

MSB 

most significant bit 

uorfx 

micro (10-=) 

dvm 

digital voltmetec 

MSD 

most significant digit 

uhf 

ultra high frequency 

elect 

electrolytic 

MTBF 

mean time between failures 

us or /iS 

microsecond(s) (10'®) 

ext 

external 

MTTR 

mean time to repair 

uut 

unit under test 


farad 

mV 

millivolt(s) 

V 

volt 

r 

Fahrenheit 

mv 

multivibrator 

V 

voltage 

FET 

Field-effect transistor 

MO 

megohm(s) 

var 

variable 

f» 

flip-flop 

n 

nano (lO'*) 

vco 

voltage controlled oscillator 

treq 

frequency 

na 

not applicable 

vhf 

very high frequency 

FSN 

federal stock number 

NC 

normally closed 

vlf 

very low frequency 

g 

gram 

(-) or neg 

negative 

W 

watt(s) 

G 

giga (10=) 

NO 

normally open 

ww 

wire wound 

gd 

guard 

ns 

nanosecond 

xfmr 

transformer 

Ge 

germanium 

opnl ampi 

operational amplifier 

xstr 

transistor 

GHz 

gigahertz 

P 

pico (10"'=) 

xtal 

crystal 

gmv 

guaranteed minimum value 

para 

paragraph 

xtio 

crystal oscillator 

gnd 

ground 

peb 

printed circuit board 

n 

ohm(s) 

H 

henry 

PF 

picofarad 

p 

micro (10-=) 

hd 

heavy duty 

pn 

part number 
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Appendix 7A 

Manual Change Information 


INTRODUCTION 

This appendix contains information necessary to backdate 
the manual to conform with earlier pcb configurations. To 
identify the configuration of the pcb’s used in your instru¬ 
ment, refer to the revision letter (marked in ink) on the 
component side of each pcb assembly. Table 7A-1 defines 
the assembly revision levels documented in this manual. 

NEWER INSTRUMENTS 

As changes and improvements are made to the instrument, 
they are identified by incrementing the revision letter marked 
on the affected pcb assembly. These changes are documented 
on a supplemental change/errata sheet which, when applic¬ 
able, is inserted at the front of the manual. 


OLDER INSTRUMENTS 

To backdate this manual to conform with earlier assembly 
revision levels, perform the changes indicated in Table 7A-1. 

CHANGES 

The following design changes, unless otherwise noted, affect 
only Section 5 and Section 8 of this manual: 

• Section 5, parts list and component location drawings 

• Section 8, schematics and component location drawings 

The material affected within these sections is easily de¬ 
termined by the type of change. See Table 7A-2. 


7A-1 
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Table 7A-1. Manual Change and Backdating Information 







Assembly 

Fluke 

Part 

Name 

No. 

Main PCB Assembly 

579268 

Display PCB Assembly 

579250 

Keyboard PCB Assembly 

579425 

Magnetic Tape PCB 
Assembly 

579441 

Data Probe Assembly 

580969 

Piggy Back ROM PCB 
Assembly 

613869 




A5 

RS-232 PCB Assembly 

A5 

RS-232 PCB Assembly 



* X = The PCB revision leveis documented in this manual. 

• = These revision letters were never used in the instrument. 
—= No revision letter on the PCB. 

+ = Change did not affect manual. 


Table 7A-2. Material Affected By a Change 



7A-2 






































CHANGE #1 


.■^ain Assembly - REV. D3 (15221) 

Change R10 

FROM; RES, COMP, 100+/-5%/l/2W/168508/01121/EBl015 

TO: RES, DEP CAR, 470+/-5%,l/4W/573121/80031/CR251-4-5P470E 

Change U30 

FROM: IC, ITL HEX INVERTER/407593/01295/SN7406N 
TO; IC, TTL HEX INVERTER/381848/02735/CD4049 

On this revision of the Main Assembly, resistor network U63 is 
located atop U62. 

Relocate R10 from the output of U30 to the input as shown in the 
following partial schematic. 



Main Assembly - REV. D2 (15303) 

Make the REV. D3 changes plus the following changes. 

Change R43 

FROM: RES, DEP CAR, 680 +/-5%,l/4W/573154/80031/CR251-4-5P680E 
TO: RES, DEP CAR, 470 +/-5%,l/4W/573121/80031/CR251-4-5P470E 

Change R50 

FROM: RES, DEP CAR, 2.7K +/-5%,1/4W/573261/80031/CR251-4-2K7 
TO: RES, DEP CAR, 2.2K +/-5%,l/4W/573246/80031/CR251-4-2K2 

Delete the pin 9, 10 and 11 section of U38 and associated 
connections. Refer to the following partial schematic diagram. 



Main Assembly Schematic For REV. D2 

ain Assembly - REV. Dl (15271) 

Make the REV. D2 changes plus the following changes. 

Delete U63 

RESISTOR NETWORK/414557/89536/414557 
Delete R60 and R61 

RES, DEP CAR, lK+/-5%,l/4W/573170/80031/CR254-4-5P10K 

ain Assembly - REV. D (15221) 

Ma..e the REV. Dl changes and also delete the 470-ohm resistor 
connected between U30-2 and +5V. 












CHANGE #2 


Main Assembly - REV. C3 (15115) 

Make changes listed under Change #1 plus the following; 

Change U62 

FRDM: IC, ROM/605055/89536/605055 

TO: IC, 3-TO-8 LINE DECODER/407585/01295/SN74LS138 

Delete R57 and R58 

RES, DEP CAR, 10K+/-5%, 1/4W/348839/80031/CR251-4-5P10K 
Delete C87 and C88 

CAP, CER, 0.22UF +/-20%,50V/519517/51406/RPE111Z5U224M50V 
Change U18 

FROM: IC, RCM/605089/89536/605089 
TO: IC, ROM 536268/89536/536268 

Change U19 

FROM: IC, ROM/605097/89536/605097 
TO: IC, ROM 536276/89536/536276 

Change U20 

FROM; IC, ROM/605105/89536/605105 
TO; IC, ROM 536284/89536/536284 

Change U21 

FROM; IC, ROM/605113/89536/605113 
TO; IC, ROM 586594/89536/586594 

On the schematic diagram, delete one-half of U34 and connect U25-9 
directly to U22-23. 

Refer to the following partial schematic diagram. 


































































Main Assembly - REV. C2 (15303) 


Make the REV. C3 changes plus the following changes. 

Change R43 

FROM: RES, DEP CAR, 680 +/-5%,l/4W/573154/80031/CR251-4-5P680E 
TO: RES, DEP CAR, 470 +/-5%,l/4W/573121/80031/CR251-4-5P470E 

Change R50 

FROM: RES, DEP CAR, 2.7K +/-5%,l/4W/573261/80031/CR251-4-2K7 
TO: RES, DEP CAR, 2.2K +/-5%,l/4W/573246/80031/CR251-4-2K2 

Delete the pin 9, 10 and 11 section of U38 and associated 
connections. Refer to the partial schenatic diagram included under 
Change #1, REV. D2. 


Main Assembly - REV. Cl (15221) 

Make the REV. C2 changes and also delete the 470-ohm resistor 
connected between U30-2 and +5V. 


Main Assembly - REV. C (15136) 

Make the REV. Cl changes plus the following changes. 

Delete R59 

RES, COMP, 4.7K +/-5%,1/4W/348821/01121/CB4725 

Delete the pin 11, 12 and 13 portion of U44 and the associated 
connections. 
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CHANGE #3 


Maf tic Tape Assembly - REV. Dl (15835) 

Delete CR8 and CR9 frcxn across R27 
DIODE, MULTI-PELLET/375484/09214/MPD300 

Add R25 

RES, VAR, 10K +/-10%,1/2W/285171/89536/285171 
Change R23 and R24 

FROM; RES, MTL FLM, 100K +/-!%/1/8W/248807/91637/CMF551003F 
TO: RES, MTL Fm, 49.9K +/-!%/1/8W/268821/91637/CMF554992F 

Cnange R29 

FROM: RES, MTL FIM, 40.2K +/-!%/1/8W/235333/91637/CMF554022F 
TO: RES, DEP CAR, 100K +/-5%,l/4W/573584/80031/CR251-4-5Pl00K 

Change R30 

FROM: RES, MTL FLM, 200K +/-!%/1/8W/261701/91637/CMF552003F 
TO: RES, ra:P CAR, 200K +/-5%,l/4W/573634/80031/CR251-4-5P68K 

Change R31 

FROM: RES, DEP CAR, 27K +/-5%,l/4W/573477/80031/CR251-4-5P27K 
TO: RES, DEP CAR, 68K +/-5%,l/4W/573550/80031/CR251-4-5P68K 

Change R35 and R36 

F'^: RES, MTL Fm, 10K +/"!%/1/8W/168260/91637/CMF551002F 

RES, DEP CAR, 10K +/-5%,l/4W/573394/80031/CR251-4-5P10K 

Change C12 

FROM: CAP, CER, 39PF +/-5%,1000V/417410/72982/858-000-R2G0-390J 
TO: CAP, CER, 560PF +/-10%f600V/106203/72982/801-00-X5R0-560K 

Change C13 

FROM: CAP, CER, 0.01UF +/-20%,100V/407361/72982/8121-A200-W5R-103M 
TO: CAP, CER, 0.22UF +/-20%,50V/519157/51406/RPE111Z5U224M50V 

In addition to noting the above component changes on the schematic 
diagram, also cross-connect the input ends of R21 and R22 so that 
the HEAD+ input of A4J2 (also collector of Q4) connects to R22, 
and the HEAD- input (and collector of Q3) connects to R21. 


Magnetic Tape Assembly - REV. D & REV. A2 (15699) 
Make REV. Dl changes plus the following change. 
Delete C16 

CAP, CER, 0.1UF/368647/71590/UK10-140 
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CHANGE #4 


Magnetic Tape Assembly - REV. A1 

Make the changes listed under Change #3 plus the following changes. 
Change R37 

FROM: RES, MIP CAR, 20K +/-2%,l/4W/573444/80031/CR251-4-2P20K 
TO: RES, DEP CAR, 100K +/-5%,1/4W/573584/80031/CR251-4-5P100K 

Change R6 

FROM: RES, COMP, 1.2 +/-5%,l/2W/218701/01121/EBlR25 
TO: RES, CCMP, 9.1 +/“ %,lW/573790/01121/GB9Rl5 

Refer to the following Magnetic Tape Assembly schematic diagram. 


Magnetic Tape Assembly - REV. A (15082) 

Make the REV. Al changes plus the following changes. 

Change R14 

FROM: RES, VAR 500 +/-20%,l/2W/226068/02111/62-l-l-501 
TO: RES, VAR, 500 +/-10%f1/2W/291120/89536/291120 

Change R45 

FROM: RES, EEP CAR, 100 +/-5%,1/4W/573014/80031/CR251-4-5P100E 
TO: RES, EEP CAR, 10K +/-5%f1/4W/348839/80031/CR251-4-5P10K 

Delete TP3 and TP4 

Refer to the following Magnetic Tape Assembly schematic diagram. 




Magnetic Tape Assembly Schematic for Change #4 
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CHANGE #5 


Piggy-Back ROM Assembly - REV. b' (15100) 

Change Ul 

FROM: IC, ROM/605071/89536/605071 
TO: IC, ROM/536250/89536/536250 

Change U2 

FROM: IC, ROM/605121/89536/605121 
TO: IC, ROM/604165/89536/604165 

Refer to the following Piggy-Back ROM Assembly schematic diagram. 


AIO P» 



Schematic Diagram for the Piggy Back ROM Assembly, REV. B 
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CHANGE #6 


RS 2 Interface Assembly - REV. C 
(PU. 9010A-4035 only) 

This earlier RS-232 Interface Assembly is documented in the 
following illustrated parts breakdown and schematic diagram. 


CHANGE #7 


RS-232 Interface Assembly - REV. B (15700) 

(PCB 9010A-4035 only) 

Change the following 9010A-4035 parts list as follows. 


Change R4 



FROM: 

RES, 

r^p 

CAR, 

TO: 

RES, 

DEP 

CAR, 

Change R8 



FROM: 

RES, 

ra:p 

CAR, 

TO: 

RES, 

DEP 

CAR, 

■'ete 

CR13 

and 

CR14 


10K +/-5%,1/4W/348839/80031/CR251-4-5P10K 
120K +/-5%,1/4W/441386/80031/CR251-4-5P120K 


10K +/-5%,1/4W/348839/80031/CR251-4-5P10K 
IM +/-5%,1/4W/348987/80031/CR251-4-5P1M 
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RS-232 Interface Assembly Parts Breakdown (1 of 2) 


EF 

DESCRIPTION 

F 

S 

min 

M 

SF 

1 

MFG PART NO. 

TOT 

QTY 

ES 



NO. 

cc 


I 


-001® 

RS232 PCB ASSEMBLY 

ORDER 

BY 

OPTION -001 

REF 


FIGURE 5-6 (9010A-4035T) 





Cl 

CAP, ELECT, 47 UF -10/+75?, 16V 

519561 

89536 

519561 

3 

C2 

CAP, CER, 0,005 UF +/-20?, 50V 

255471 

51642 

200-050-601-502M 

1 

C3 

CAP, ELECT, 47 UF -10/+75>, 16V 

519561 

89536 

519561 

REF 

Ci) 

CAP, ELECT, 47 UF -10/+75?, 16V 

519561 

89536 

519561 

REF 

CR1 

DIODE, HI-SPEED SWITCHING 

203323 

04713 

1N4448 

14 

CR2 

DIODE, HI-SPEED SWITCHING 

203323 

04713 

1N4448 

REF 

CR3 

DIODE, HI-SPEED SWITCHING 

203323 

04713 

1N4448 

REF 

CRH 

DIODE, HI-SPEED SWITCHING 

203323 

04713 

1N4448 

REF 

CR5 

DIODE, HI-SPEED SWITCHING 

203323 

04713 

1N4448 

REF 

CR6 

DIODE, HI-SPEED SWITCHING 

203323 

04713 

1N4448 

REF 

CR7 

DIODE, HI-SPEED SWITCHING 

203323 

04713 

1N4448 

REF 

CR8 

DIODE, HI-SPEED SWITCHING 

203323 

04713 

1N4448 

REF 

CR9 

DIODE, HI-SPEED SWITCHING 

203323 

04713 

1N4448 

REF 

CR10 

DIODE, HI-SPEED SWITCHING 

203323 

04713 

1N4448 

REF 

CR11 

DIODE, HI-SPEED SWITCHING 

203323 

04713 

1N4448 

REF 

CR12 

DIODE, HI-SPEED SWITCHING 

203323 

04713 

1N4448 

REF 

CR13 

DIODE, HI-SPEED SWITCHING 

203323 

04713 

1N4448 

REF 

CR1H 

DIODE, HI-SPEED SWITCHING 

203323 

04713 

1N4448 

REF 

J2 

CONNECTOR, POST 

267500 

00779 

86144-2 

11 

PI 

CONNECTOR, 26-PIN 

543512 

00779 

86063-9 

1 

Q1 

TRANSISTOR, SI, PNP 

195974 

04713 

2N3906 

1 

Q2 

TRANSISTOR, SI, NPN 

272237 

89536 

272237 

2 

Q3 

TRANSISTOR, SI, NPN 

272237 

89536 

272237 

REF 

QH 

TRANSISTOR, SI, NPN 

218396 

04713 

2N3904 

1 

Q5 

TRANSISTOR, SI, NPN 

218081 

04713 

MPS6520 

1 

R1 

RES, DEP. CAR, 10K +/-5?, 1/4W 

348839 

80031 

CR251-4-5P10K 

4 

R2 

RES, DEP. CAR, 10K +/-5?, 1/4W 

348839 

80031 

CR251-4-5P10K 

REF 

R3 

RES, DEP. CAR, 180 +/-5?, 1/4W 

441436 

80031 

CR251-4-5P180E 

1 

RH 

RES, DEP. CAR, 10K +/-5?, 1/4W 

348839 

80031 

CR251-4-5P10K 

REF 

R5 

RES, DEP. CAR, 12K +/-5?, 1/4W 

348847 

80031 

CR251-4-5P12K 

1 

R6 

RES, DEP. CAR, 200 +/-5?, 1/4W 

441451 

80031 

CR251-4-5P200E 

1 

R7 

RES, DEP. CAR, 3.9K +/-5?, 1/4W 

342600 

80031 

CR251-4-5P3K9 

1 

R8 

RES, DEP. CAR, 10K +/-5?, 1/4W 

348839 

80031 

CR251-4-5P10K 

REF 

R9 

RES, DEP. CAR, 390 +/-5?, 1/4W 

441543 

80031 

CR251-4-5P390E 

1 

RIO 

RES, DEP. CAR, 3K +/-5?, 1/4W 

441527 

80031 

CR251-4-5P3K 

1 

R11 

RES, DEP. CAR, IK +/-5?, 1/4W 

343426 

80031 

CR251-4-5P1K 

1 

R12 

RES, DEP. CAR, 15K +/-5?, 1/4W 

348854 

80031 

CR251-4-5P15K 

1 

R13 

RES, DEP. CAR, 47 +/-5?, 1/4W 

441592 

80031 

CR251-4-5P47E 

1 

R14 

RES, DEP. CAR, 1 .5K +/-5?, 1/4W 

343418 

80031 

CR251-4-5P 

1 

R15 

RES, COMP,. 15M +/-5?, 1/4W 

381491 

01121 

CB1565 

1 

SI 

SWITCH, DIP MODULE 

495218 

00779 

435802-3 

1 

S2 

SWITCH, ROTARY 

495614 

89536 

495614 

1 

T1 

TRANSFORMER, DC-DC 

461863 

89536 

461863 

1 

TP1 

CONNECTOR, POST 

267500 

00779 

86144-2 

REF 

TP2 

CONNECTOR, POST 

267500 

00779 

86144-2 

REF 

TP3 

CONNECTOR, POST 

267500 

00779 

86144-2 

REF 

TP4 

CONNECTOR, POST 

267500 

00779 

86144-2 

REF 







RS-232 Interface Assembly Parts Breakdown (2 of 2) 


DESCRIPTION 


CONNECTOR, POST 
CONNECTOR, POST 

IC, C-MOS, ASYNCRNS, REC/TRANSMITTER 

IC, C-MOS, BIT RATE GENERATOR 

IC, C-MOS, INPUT MULTIPLEXER, W/3-STATE 

IC, PHOTOTRANSISTOR, OPTICALLY COUPLD 
IC, PHOTOTRANSISTOR, OPTICALLY COUPLD 
IC, C-MOS, QUAD, 2-INPUT OR GATES 
IC, LINEAR, 5-TRANSISTOR ARRAY 
RESISTOR NETWORK 

RESISTOR NETWORK 

RESISTOR NETWORK 

SOCKET, IC, ItO-PIN 

SOCKET, IC, 24-pin 

CRYSTAL, 1.8432 MHZ, +/-0.01$ 


FLUKE 

STOCK 

NO. 

MFG 

SPLY 

CODE 

267500 

00779 

267500 

00779 

453464 

32293 

418921 

04713 

504647 

04713 

504977 

29083 

504977 

29083 

408393 

18725 

248906 

12040 

412924 

89536 

413286 

89536 

413286 

89536 

429282 

09922 

376236 

91506 


MFG PART NO. 


N 

REC 0 
QTY T 


424184 89536 424184 


'A-14 
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Section 8 

Schematic Diagrams 


FIGURE TITLE PAGE 


8-1. 9010A Interconnect Diagram . 8-3 

8-2. A1 Main PCB Assembly . 8-4 

8-3. A2 Display PCB Assembly . 8-12 

8-4. A3 Keyboard PCB Assembly . 8-14 

8-5. A4 Magnetic Tape PCB Assembly. 8-16 

8-6. A7 Data Probe PCB Assembly . 8-18 

8-7. AlO Piggy Back ROM Assembly . 8-19 

8-8. Option -001, RS-232 Interface PCB Assembly. 8-20 
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FIgur* 8-2. A1 


PCB AMvmbly 









































































































































Figure 8-2. A1 Main PCB Auembly (cont) 


























































































































Figure 8-2. A1 Main PCB Auembly (cont) 

























































































































Figure 8-2. A1 Main PCB Assembly (cont) 
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Figure 8-2. AI Main PCB Assembly (cont) 
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Figure 8-2. A1 Main PCB Assembiy (cont) 
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Figure 8-3. A2 Display PCS Assembly 
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Figure 8-4. A3 Keyboard PCB Assembly 







































































Figure 8-4. A3 Keyboard PCB Aesembly (cont) 






Figure 8-5. A4 Magnetic Tape PCB Assembly 
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Figure 8-5. A4 Magnetic Tape PCB Assembly (cont) 
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Figure 8-8. Optlon-001, RS-232 Interface PCB Assembly 














































Figure 8-9. Troubleshooting Guide 
















Figure 8-9. Troubleshooting Guide (cont) 






































